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STUDIES RELATED TO WILDERNESS

The Wilderness Act (Public Law 88-577, September 3, 1964) and relaled 
acts require the U.S. Geological Survey and the U.S. Bureau of Mines to survey 
certain areas on Federal lands to determine their mineral resource potential. 
Results must be made available to the public and be submitted to the President 
and the Congress. This report presents the results of a geochemical survey of 
the Chugach National Forest, Alaska, including the Nellie Juan and College 
Fiord Wilderness Study Area (PL 96-487, 12/2/80) and those areas designated 
Roadless Area and classified for further planning during the Second Roadless 
Area Review and Evaluation (RARE II) by the U.S. Forest Service, January 1979.

INTRODUCTION 

Purpose of Study

This report presents the results of a geochemical survey of the Chugach 
National Forest, south-central Alaska. Samples of moraine- and stream- 
sediment, heavy-mineral concentrate of the sediments, and rock were collected 
as part of the mineral resource potential survey of the forest. The stream- 
sediments, heavy-mineral concentrates, and rocks were analyzed by 
semiquantitative emission spectroscopy. Concentrations of selected elements 
in the sediments and rocks were determined by atomic absorption spectrometry. 
Chemical data for all samples are tabulated in the following sections. In 
addition, a summary of selected statistical estimates for the elements is 
presented. The purpose of this report is to make the analytical data 
available to the public and to provide sufficient information for users of the 
data to make their interpretations.

Location

The Chugach National Forest (Fig. 1) is located in the Kenai-Chugach 
Mountains and Gulf of Alaska Coastal Sections of the Pacific Border Ranges 
physiographic province. Its area of approximately 7400 square miles makes the 
Chugach the second largest National Forest in the United States. The Forest 
encompasses Prince William Sound, the largest embayment along the coast of 
Alaska between Cape Spencer and Cook Inlet. Roughly one-third of the land is 
covered by icefields and active valley glaciers, many of which calve into 
Prince William Sound or into the Copper River. Mount Marcus Baker, at 
13,250 ft, is the highest point in the National Forest. The forest is located 
on portions of the Anchorage, Valdez, Seward, Cordova, Bering Glacier, Blying 
Sound, Middleton Island and Icy Bay 1° x 3° quadrangles.

Geology

Most of the Chugach National Forest is underlain by two major geologic 
units; the late Cretaceous Valdez Group and the Pal eocene to Eocene(?) Orca 
Group. Both groups consist largely of graywacke, siltstone, and shale, with 
the finer grained rocks commonly displaying a slaty fabric. Additionally, 
both of these flysch units contain local conglomerate and mafic complexes 
consisting of sheeted dikes, thick pillow basalt flows and minor gabbro and 
ultramafic rock (Tysdal and others, 1977).
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Sedimentary rocks younger than the Orca Group crop out in the southeast 
part of the forest. These rocks, Eocene to Pleistocene in age, were deposited 
in a continental margin basin during several episodes of marine regression and 
transgression.

Plutons occur throughout the study area. These represent two intrusive 
events at roughly 50 m.y. and 35 m.y. A more detailed description of the 
geology of the Chugach National Forest can be found in Nelson and others 
(1984a).

Known Resources

Gold, copper, and oil have been the principal resources produced within 
the Chugach National Forest. It has been commonly accepted that the Valdez 
Group represents a gold province and the Orca Group represents a copper 
province (Tysdal and Case, 1982).

Both lode and placer gold deposits have historically been mined from Port 
Wells, from Port Valdez and on the Kenai Peninsula. The gold at Port Valdez 
and on the Kenai Peninsula is found in vuggy quartz veins within Valdez Group 
flysch host rocks. In the Port Wells district, gold-bearing quartz veins are 
found in flysch adjacent to middle Tertiary plutons.

Known copper deposits are spatially associated with mafic volcanic 
rocks. The principal historic massive sulfide deposits are at Ellamar, 
Landlocked Bay, Port Fidalgo, LaTouche Island and Knight Island. The Knight 
Island deposits are hosted in an ophiolite-like sequence and can be classified 
as "Cyprus-type". All of the other above massive sulfide occurrences are 
hosted in sedimentary rocks and may be classified as "Besshi-type" deposits. 
The Beatson Mine on LaTouche Island, which operated between 1904 and 1930, 
ranks as the second largest copper producer in Alaska.

Coal and oil occurrences are associated with the younger Tertiary 
sediments in the southeastern region of the National Forest. Structurally 
complex coal seams of the Bering River Coal Field are defined by the outcrop 
area of the Kulthleth Formation. Oil and gas seeps are common in the vicinity 
of Katalla, along the Gulf of Alaska, where numerous wells produced oil 
commercially between 1901 and 1930. None of the relevant organic geochemistry 
data are discussed in this report. For more information on the oil and coal 
resources, refer to Nelson and others (1984b).

Sample Collection and Preparation

In areas of extensive glacier cover, sediment was collected from active 
medial or lateral moraines. Glaciofluvial outwash was obtained from below the 
termini of many of the smaller valley glaciers. In all other localities, 
sediment samples were taken from first- or second-order drainages, at an 
approximate density of one site per four square miles. Certain areas within 
the National Forest may lack sample sites because of such factors as 
inaccessibility or the absence of sediment.

At least five grab samples were collected at each site along a 30 foot 
stretch of the active stream channel or moraine using a polyethylene or 
aluminum scoop. The grab samples were composited into a single sample and 
then air-dried. The composited sample was sieved using a stainless steel 80- 
mesh (177 m opening) screen. The material passing through the 80-mesh screen 
was pulverized for analysis. The discussion that follows uses stream or 
moraine "sediment" as synonymous with the minus-80-mesh fraction.



Heavy-mineral concentrates of sediments were collected at most sites 
using a common gold pan. The concentrates were not collected at some sites 
because of a near absence of sediment. Commonly, three to four kilograms of 
composited sediment were collected to yield the desired 30-60 grams of 
concentrate. At the laboratory, the sample was air-dried, and the highly 
magnetic material (i.e., magnetite, ilmenite) was removed with an 
electromagnet. Any lightweight material remaining was then separated by 
allowing the heavier fraction to settle through bromoform (specific gravity 
2.8). The resulting heavy-mineral fraction was then separated into a 
nonmagnetic and magnetic fraction using a Frantz Isodynamic Separator with an 
equivalent setting of 0.6 ampere, with 5° forward and 10° side settings. The 
nonmagnetic fraction was pulverized in an agate mortar before analysis. A 
split of the nonmagnetic fraction was also collected for optical examination, 
mainly to detect the presence of visible gold or sulfides.

Rock samples were collected from outcrops of all the major rock units 
mapped by Nelson and others (1984a). Each sample was trimmed to remove any 
obvious weathered material. All samples were crushed and pulverized before 
analysis.

ANALYTICAL PROCEDURES

Each sediment, nonmagnetic heavy-mineral concentrate, and rock sample was 
analyzed semiquantitatively for 31 elements using an optical emission 
spectrograph, according to the method outlined by Grimes and Marranzino 
(1968). The semiquantitative spectrographic values are reported as the 
approximate geometric midpoints: 1.0, 0.7, 0.5, 0.3, 0.2, 0.15 (or 
appropriate powers of 10) of ranges, whose respective boundaries are: 1.2, 
0.83, 0.56, 0.38, 0.22, 0.18, and 0.12 (or appropriate multiples).

The precision of the results of the semiquantitative spectrographic 
analyses varies from rock type to rock type and from element to element within 
the various sample media. In general, the precision of the results of the 
method is plus or minus one reporting value of the actual value given 83 
percent of the time and within two intervals 96 percent of the time (Motooka 
and Grimes, 1976). Analyses performed by one analyst over a relatively short 
period of time exhibit a degree of precision greater than that quoted. A 
reference sample was included on every spectrographic plate to insure the 
quality of the analyses.

The lower limits of determination for the 31 elements determined in 
sediments and rocks are given in table 1. Because heavy mineral concentrates 
yield a complex spectra due to higher concentrations for various interfering 
elements (i.e., Zr, Ti) the analytical sample size was reduced by one-half. 
The lower limits of determination were correspondingly raised by two reporting 
intervals for the concentrate samples.

Most sediment samples were analyzed by atomic absorption spectrometry for 
As, Au, Cd, Sb, and Zn to obtain lower determination limits than available by 
emission spectrography. For selected rocks, Cu, Pb, Zn, Sb, As, Au and Cd 
were also determined by atomic absorption spectrometry. The chemical methods 
are described in detail by Ward and others (1969) and Viets (1978). Detection 
limits attained by these methods are .05 ppm for Au and Cd, 1 ppm for Cu, Pb, 
Sb, and Zn, and 5 ppm for As. For some rock samples, As was determined using 
colorimetry (Ward and others, 1963) and a total gamma count was used to 
determine equivalent uranium.



Table 1. Visual lower limits of determination for semiquantitative emission 
spectrographic analyses of samples of sediment and rock.

[The lower limits of determination for heavy-mineral concentrates were raised 
by two reporting intervals. Limits calculated either in percent or in parts 
per mil lion (ppm).]

Element Percent

Calcium 0.05
Iron 0.05
Magnesium 0.02
Titanium 0.002
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Chromium
Cobalt
Copper
Gold
Lanthanum
Lead
Manganese
Molybdenum
Nickel
Niobium
Scandium
Silver
Strontium
Thorium
Tin
Tungsten
Vanadium
Yttrium
Zinc
Zirconium

ppm

--
--
--

100
200
20
1

10
10
20
10
5
5

10
20
10
10
5
5

20
5
0.5

100
100
10
50
10
10

200
10



STATISTICAL SUMMARY

In this report, no data interpretation is presented. Therefore, to 
assist users of the data, we have included several univariate statistical 
estimates and graphical displays of the data.

We have used the "boxplot" (Tukey, 1977) to conveniently show the range 
of observed concentrations for the elements reported. The boxplots for the 
sediment and heavy-mineral concentrate data are shown in figures 2 and 3, 
respectively. For each boxplot, the maximum, the upper first percentile, the 
upper fifth percentile, the upper quartile, the median, the lower quartile, 
and the minimum value are shown. In many of the samples, concentrations for a 
number of elements are lower than their determination limits and in some of 
the samples some elemental concentrations are greater than the upper limit of 
measurement; therefore, some of the boxplots are abbreviated. Reported 
qualified concentrations for a particular element are indicated by an arrow at 
the top of the boxplot to show greater than or by an arrow at the bottom to 
show less than a given limit of determination. In addition, because of the 
reporting intervals for semiquantitative emission spectrographic analysis, it 
may not be possible to distinguish between the median value and either the 
upper or lower quartile concentrations for certain elements. For these 
boxplots, one of the quartile boxes is omitted. For example, refer to the Y 
boxplot for the sediment data (fig. 2). Here it was not possible to 
distinguish between the median and the upper quartile value. For Y, the 30 
ppm value contains both the 50th percentile and 75th percentile of all 
observations.

Using the spectrographic intervals as class widths, histograms of most of 
the elements are shown in figures 4 and 5. Elements that have highly censored 
data are not plotted. The histograms conveniently show the range of the data, 
the modes for each, and the general form of the density distribution. The 
number of samples below the detection limit is indicated by "n " at the left 
of the histograms whereas the number of samples that exceed the limit of 
measurement is indicated by "n " at the right of the histograms.

Tables 2 and 3 present some univariate statistics which help describe the 
distribution of the data. Many of the values were singly censored, either 
above or below the analytical detection levels for the analytical standards 
used. Detection ratios, the number of uncensored values divided by the total 
number of samples analyzed for a given element, describe the degree to which 
the data were censored (Miesch, 1976).

Univariate statistics were calculated for those elements that have 
detection ratios greater than 0.7. Geometric mean and geometric deviation 
(the antilogs of the mean log and log standard deviation, respectively) were 
calculated using the U.S. Geological Survey STATPAC program for Fisher-K 
statistics (Miesch and VanTrump, 1977). This program allowed the mean log and 
log variance to be determined using Cohen's (1959) method for the maximum 
likelihood estimate for normal and singly censored distributions. For log 
normal data, 95 percent of all values fall within an expected range from:

geometric mean to geometric mean x (geometric deviation)^ 

(geometric deviation)^
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Figure 4 Frequency distributions for sediment data,
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Finure A.--Continued.
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Fiaure 4.  Continued
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Figure 5.--Cont inued
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Table 2.--Some u'nlvaMate statistical estimates for 2173 
stream- and moraine-sediment samples

[Geometric mean, geometric deviation, and expected range for Fe, Mg, Ca, and T1 are in terms 
of percent. Data for other elements are expressed in parts per million. A dash symbol (--) 
Indicates no data. Atomic absorption data are indicated by an AA preceding the element 
symbol. All other elements were determined by semiquantitative emission spectrography.]

Element

Fe
Mg
Ca
T1
Mn
Ag
As
Au
B
Ba
Be
Bi
Co
Cr
Cu
La
Mo
Nb
Ni
Pb
Sc
Sn
Sr
V
W
Y
Zn
Zr
AA-Au
AA-Zn
AA-Sb
AA-Cd
AA-As

DR 1

1.00 
1.00
1.00
1.00
.99
.01
.01

<.01
.98
.99
.88

<.01
.99
.99
.99
.76
.02
.12
.99
.93
.99

<.01
.98

1.00
<.01
.99
.12
.99
.08

1.00
.17
.88
.75

N^ L^ G^ B^ Geometric 
Mean

0 
0
0
0
0

2109
2158
1723

3
3

37
2144

13
3
0

417
2130
1565

1
49
1

2163
9
0

2163
2

936
1

882
0

1036
40
87

0 
0
0
0
0

38
2
0

36
6

226
3
5
1

44
94
10

327
7

95
0
1

26
0
7
1

982
1

22
0

117
131
258

0 
0
0
0
16
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
0
0
0
0
0

0 
0
0
2
0
0
0

448
32
0
0

25
0

46
0

32
0

32
0
0

32
0

32
32
0
0
0

32
1189
578
786
791
786

4. 
1.
0.
0.

941.
--
--
--

52.
672.

1.
--

24.
111.
44.
27.
__
__

49.
25.
19.
__

269.
171
__

28.
__

144.
__

87.
__
0.
9.

8 
4
8
4
0

0
0
4

0
0
0
0

0
0
0

0

0

0

0

1
1

Geometric 
Deviation

1
1
2
1
1
-
_
-
2
1
1
-
1
1
2
1
_
_
1
1
1
_
1
1
_
1
_
1
_
1
_
2
2

.79 

.82

.48

.52

.74
_
_
_
.04
.75
.52
_
.70
.81
.03
.87
_
_
.77
.91
.47
_
.72
.54
_
.58
_
.78
_
.56
_
.17
.78

Expected Range6

1.5-15 
0.4-4.8
0.1-5.1
0.2-0.9
311-2848

--
-_
--
12-216

219-2059
0.6-3.2
__
8.3-69
34-365
11-182
7.7-94
__
__
16-154
6.9-92
8.7-41
__
91-795
72-405
__
11-69

__
45-456
_ _

36-211
.. -

0.03-0.6
1.2-70

Detection ratio (DR) 1s the number of uncensored values divided by the total number of 
samples analyzed for a given element.

p N 1s the number of samples 1n which concentrations could not be detected at the lower 
determination limit.

L is the number of samples with concentrations reported as observable but which were less 
than the lower determination limit.

G 1s the number of samples with concentrations reported as greater than the upper limit 
of analytical measurement.

B is the number of samples where the element was not analyzed. 

6 Expected range 1s the distribution of 95 percent of all data expected for lognormal data
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Table 3.--Some univarjate statistical estimates for 2009 
nonmagnetic heavy-mineral concentrate samples.

[Geometric mean, geometric deviation, and expected range for Fe, Mg, Ca, and Ti are in terms 
of percent. Data for other elements are expressed in parts per million. Leaders (--) denote 
no data. All elements were determined by semiquantitative emission spectrography.j

Element

Fe
Mg
Ca
Ti
Mn
Ag
As
Au
B
Ba
Be
Bi
Cd
Co
Cr
Cu
La
Mo
Nb
Ni
Pb
Sb
Sc
Sn
Sr
V
W
Y
Zn
Zr
Th

DR 1

.99 

.99

.99

.74

.99

.27

.25

.07

.97

.94

.38

.06
<.01
.92
.92
.96
.71
.02
.42
.92
.74
.01
.79
.09
.81
.99
.23
.97
.10
.29
.09

N2

0 
0
0

31
0

1404
1420
1795

5
20

782
1776
1968

75
47
23
500
1889
855
139
233

1964
296

1755
250

2
1454

26
1646

14
1252

L3

0 
3
1
0
0

52
27
14
57
24

448
87
13
89
107
57
65
34

304
23

289
22
85
47

140
0

, 73
32
140

0
63

c<

3 
0
0

385
8
1

28
21
7

79
0
0
0
0
0
7

11
0
0
1
3
0
0
3
0
0
0
0
2

1395
1

B5

1 
2

24
384

2
24
34
36
5

10
20
23
27
17
3
4
35
47
13
14
14
10

179
26
7
1

24
4

22
37

564

Geometric 
Mean

6 
0
4
1

953
-
-
_

125
660

_
_
_

32
104
118
91
_
_

53
52
_

.4 

.8

.0

.2

.0
-
-
.
.0
.0
_
-
.

.0

.0

.0

.0
_
_
.0
.0
_

18.0
_

354
228

_
128

_
_

_
.0
.0
_
.0
_
_

Geometric 
Deviation

2 
2
2
2
2
-
-
_
3
3
-
-
_
3
3
4
3
_
_
3
5
_
2
_
2
2
_
2
_
_

.83 

.51

.58

.85

.40
-
-
_
.61
.57
-
_
_
.43
.35
.83
.61
_
_
.97
.89
_
.15
_
.43
.14
_
.88
_
_

Expected Range 6

0.8-51 
0.1-5.2
0.6-27
0.1-9.3
165-5487

--
__
__

9.6-1623
52-8406
__
 
__

2.7-378
9.2-1162
5.1-2763

7-1190
__
__

3.4-833
1.5-1810

__
4-85

__
60-2088
50-1046
__

15-1061
__
__"

1 Detection ratio (DR) is the number of uncensored values divided by the total number of 
samples analyzed for a given element.

2 N is the number of samples in which concentrations could not be detected at the lower 
determination limit.

o
L is the number of samples with concentrations reported as observable but whlchvwere 
less than the lower determination limit.

G is the number of samples with concentrations reported as greater than the upper limit 
of analytical measurement.

B is the number of samples where the element was not analyzed. 

6 Expected range 1s the distribution of 95 percent of all data expected for lognormal data
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DESCRIPTION OF TABLES 4a-4o

Tables 4a-4o compare concentration percentile values for selected 
elements from the most abundant rock units within the Chugach National 
Forest. These data were determined for unmineralized rock samples from the 
following geologic units:

D = Younger Tertiary sedimentary rocks (n = 36)*

Ig = Tertiary plutons of felsic to intermediate composition (n = 95) 

Im = Gabbro and mafic plutonic phases (n = 30)

0 = Typical Orca Group turbidites (n = 246)

Od = Sheeted dikes, mafic dikes, gabbro, and plagiogranite within the 
Orca Group (n = 59)

Of = Pillow basalt, greenstone, greenschist and basalt flows within the 
Orca Group (n = 98)

Os = Interbedded sedimentary rocks within volcanic rocks of the Orca 
Group (n = 140)

V = Typical Valdez Group sediments (n = 200) 

Vd = Dikes, sills, and plagiogranite within the Valdez Group (n = 35)

Vg = Greenstone, greenschist, gabbro and tuff of the Valdez Group 
(n = 71)

Vgn = Higher grade schists and gneisses of the Valdez Group (n = 22) 

Vs = Valdez sediments within volcanic rocks (n = 37)

n" refers to the number of grab samples collected from each rock type,
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Table 4a. Distribution of Fe within rock samples from the most 
abundant lithologies within the Chugach National Forest

Rock Unit Minimum 10 50
Pence ntile 
80 90 95 98 Maximum

D
ig
Im
0

Od
Of
Os
V

Vd
Vg

Vgn
Vs

.50

.30
1
0.20
0.70
1
0.15
0.15
0.50
.15L

0.70
0.50

1
0.7
2
2
2
3
1
2
1
2
1
1.8

2
2
5
3
5
7
5
3
2
5
1.5
3

3
3
7
5

10
10
7
5

10
7
2
7

3
5

10
7

10
10
8.5
7

10
10
2

10

4
5

10
7

15
10
10
7

10
10
2

10

7.5
7

10
10
15
10
10
7

15
12.5
2.5

10

10
10
10
10
15
15
15
10
20
15
3

10

Table 4b. Distribution of Mg within rock samples from the most 
abundant lithologies within the Chugach National Forest

Rock Unit Minimum 10 50
Percenti le 
80 90 95 98 Maximum

D
ig
Im
0

Od
Of
Os
V

Vd
Vg

Vgn
Vs

.2

.02

.1

.07

.07

.2

.02

.03

.05

.02

.3

.2

.5

.05

.75

.7

.2
2
.4
.7
.5

1
.5
.85

1
.2

5
1
2
3
1.5
1
2
2
.7

2

1.5
1

10
2
7
5
3
2

10
10
1
5

1.5
2

10
2

10
10
5
3

10
10
1

10

2
3

10
2

10
10G
8.5
5

10
10
1

10

2
4

10
4
10G
10G
10
6

10
10G
1.25

10

10
10
10
5

10G
10G
10G
10
10
10G
1.5

10
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Table 4c. Distribution of Ca within rock samples from the most 
abundant lithologies within the Chugach National Forest

Rock Unit

D
ig
Im
0

Od
Of
Os
V

Vd
Vg

Vgn
Vs

Minimum

.07

.05L

.05L

.05

.05

.3

.05N

.05L

.1

.05L

.3

.1

10

.2

.1

.075

.15

.6
2
.3
.15
.75
.3
.4
.2

50

.5

.5
5
.7

3
5
2
.7

2
2
.7

1

Percenti le 
80 90

5
1.5
7
1
5
7
8.5
2
6
5
1
5

10
2

10
2
7
7

12.5
2
7

10
1

10

95

12.5
2

15
2
7

10
20
3
8.5

10
1

10

98

15
3

20
5
8.5

10
20G
7.5

10
10
1

15

Maximum

15
10
20
20
15
10
20G
20
10
10
1

20

Table 4d. Distribution of Mn within rock samples from the most 
abundant lithologies within the Chugach National Forest

Percenti le
Rock Unit

D
ig
Im
0

Od
Of
Os
V

Vd
vg

Vgn
Vs

Minimum

100
50
200
70
70

300
50
70
150
50

100
300

10

200
100
250
300
200
700
500
300
400
500
200
500

50

700
300
1000
700
1000
1500
1000
700
700

1000
500

1000

M

1500
700
1500
1000
1500
2000
2000
1000
2000
1500
500

1500

90

2000
1000
1750
1500
2000
2000
3000
1500
2000
1500
600

2000

95

3000
1500
2000
2000
2000
2000
5000
1500
2000
2000
700

5000

98

4000
1500
2000
2000
2500
3000
5000G
2000
2500
2000
700

5000

Maximum

5000
2000
2000
5000
3000
3000
5000G
5000
3000
2000
700

5000
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Table 4e.--Distribution of B within rock samples from the most 
abundant lithologies within the Chugach National Forest

Rock Unit Minimum 10 50
Percenti le 
80 90 95 98 Maximum

D
ig
Im
0

Od
Of
Os
V

Vd
vg

Vgn
Vs

10LION'

ION
ION
ION
ION
10L
10L
10L
ION
10L
ION

15
10L
10L
10
ION
ION
10
10
10
10L
10
10L

50
10
10
30
10
10L
20
30
20
10
10
10

70
20
30
70
10
15
50
70
70
20
10
30

100
25
50
70
17.5
20
85
100
70
30
10
50

150
50
60
100
20
25

100
150
100
30
15

135

175
70
70
125
20
40

200
200
150
50
20

200

200
100
70

200
30
70

1500
500
200
100
20

200

Table 4f.--Distribution of Ba within rock samples from the most 
abundant lithologies within the Chugach National Forest

Rock Unit Mi nimum 10 50
Percentile 
80 90 95 98 Maximum

D
ig
Im
0

Od
Of
Os
V

Vd
vg

Vgn
Vs

70
20N
20N
50
20N
20N
20N
20
20
20

200
20L

200
125
20

300
20
20

100
300
70
20N

300
85

300
700
125
1000

50
70

700
700
500
30

700
500

700
1000
400
1000
150
150

1250
1000
850
150

1000
700

1000
1500
500
1500
200
300

2000
1500
1000
500

1000
1000

1500
2000
600
1500
500
500

3000
1500
1000
600
1000
1250

2000
5000G
700
1500
850
1000
5000
1500
1250
700

1250
1500

2000
5000G
700
5000G
1500
1000
5000G
2000
1500
700

1500
1500
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Table 4g.--Distribution of Co within rock samples from the most 
abundant lithologies within the Chugach National Forest

Rock Unit

D
ig
Im
0

Od
Of
Os
V

Vd
vg

Vgn
Vs

Mi nimum

5N
5N
7
5N
5N
5L
5N
5N
5N
5N
5N
5N

10

5L
5N

15
7
5

30
5

10
5

15
7
6

50

10
5

50
15
50
50
20
15
15
30
10
20

Percenti le 
80 90

20
15
50
20
70
70
50
30
70
50
15
50

20
20
70
30
70
70
50
30
70
70
17.5
50

95

25
30
70
30
70
100
50
30

100
70
20
50

98

30
50

110
50
70
100
70
50

200
85
20
60

Maximum

30
50

150
50
70
100
100
70

300
100
20
70

Table 4h.--Distribution of Cr within rock samples from the most 
abundant lithologies within the Chugach National Forest

Rock Unit

D
ig
Im
0

Od
Of
Os
V

Vd
vg

Vgn
Vs

Mi nimum

15
ION
ION
10L
ION
10
ION
ION
ION
ION
ION
10

10

20
ION
20
50
ION
50
20
30
15
30
25
25

50

50
ION

150
100
70
300
100
100
70
100
50
100

Percenti le 
80 90

70
50

600
150
250
500
150
200
175
500
70

200

100
100
850
150
500
700
200
200
300
700
100
400

95

125
200

1000
200
700
700
300
200
750
1250
100
750

_98

150
400

2000
200
850
700
600
300

1000
2000
100

1250

Maximum

150
700

3000
300

2000
700

1000
700
1000
2000
100

1500
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Table 4i.--Distribution of Cu within rock samples from the most 
abundant lithologies within the Chugach National Forest

Rock Unit Minimum 10 50
Percenti le 
80 90 95 98 Maximum

D
ig
Im
0

Od
Of
Os
V

Vd
Vg

Vgn
Vs

5
5N
5L
5N
5L
5L
5L
5N
5N
5N
5L
5L

7
5N
5

10
5L

25
10
7
5L
5
5
7.5

25
5

25
30
50
85
50
30
15
50
7

30

50
20
60
50

100
200
100
50
70
100
15
70

60
30

150
70

125
300
150
ion
100
150
20
70

85
50

250
100
500
300
200
100
150
200
20

100

100
385
400
150
500
500
300
200
150
400
45
125

100
10000

500
200
700
500
500
500
150
700
70
150

Table 4j.--Distribution of Ni within rock samples from the most 
abundant lithologies within the Chugach National Forest

Rock Unit Minimum 10 50
Percenti le 
80 90 95 98 Maximum

D
ig
Im
0

Od
Of
Os
V

Vd
Vg

Vgn
Vs

5
5N
5
5N
5N
5
5M
5N
5N
5L

10
5I_

15
5N
7.5

20
5

50
15
20
10
20
12.5
15

30
5

60
30
50
70
50
50
70
70
15
50

50
20

175
50

100
150
100
100
100
100
20
70

50
40

400
70

150
150
100
100
125
100
25

100

70
70

750
70

175
150
150
100
150
350
30
125

70
100

2000
85

200
200
150
100
175

1000
30

175

70
150
300
500
500
500
200
150
200
1000

30
200
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Table 4k.--Distribution of Pb within rock samples from the most 
abundant lithologies within the Chugach National Forest

Rock Unit

D
ig
Im
0

Od
Of
Os
V

Vd
vg

Vgn
Vs

Mi nimum

ION
ION
ION
ION
ION
ION
ION
ION
ION
ION
10
ION

10

10L
ION
ION
10L
ION
ION
ION
10L
ION
ION
10
ION

50

10
20
10L
20
ION
10L
10
20
10
ION
20
15

Percenti le 
80 90

15
30
10
30
10L
10L
30
30
30
10L
30
25

20
50
12.5
30
10
10
30
50
40
15
40
30

95

20
50
17.5
50
20
10
50
70
50
15
50
40

98

20
70
25
70
35
15
60
70
60
40
50
50

Maximum

20
1500

30
150
70
50

100
200
70
70
50
50

Table 41.--Distribution of Sr within rock samples from the most 
abundant lithologies within the Chugach National Forest

Rock Unit Mi nimum 10 50
Percenti le 
80 90 95 98 Maximum

D
ig
Im
0

Od
Of
Os
V

Vd
Vg

Vgn
Vs

100L
100N
100N
100N
100N
100N
100N
100N
100N
100N
200
100L

100
100N
100N
125
100N
100L
100L
100
100N
100N
200
100

150
100
200
300
150
200
300
300
300
100
300
200

500
200
300
500
250
300
500
500
850
200
300
500

500
300
400
700
300
500
700
700

1000
200
300
500

850
700
500
700
400
600
1000
700

1000
300
300
500

1000
700
750
850
500

1000
1250
700

1500
300
400
1000

1000
1000
1000
1000
500
1500
2000
1000
2000
1000
500

1500
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Table 4m.--Distribution of Y within rock samples from the most 
abundant lithologies within the Chugach National Forest

Rock Unit Minimum 10 50
Percenti le 
80 90 95 98 Maximum

D
ig
Im
0

Od
Of
Os
V

Vd
vg

Vgn
Vs

ION
ION
ION
ION
10L
ION
ION
ION
ION
ION
10
ION

10
12.5
ION
10
20
15
12.5
15
ION
10L
10
10

20
30
20
20
50
30
30
20
20
20
12.5
20

20
50
30
30

100
50
50
30
70
30
20
30

25
70
50
30

150
70
60
30
70
50
20
50

30
70
50
50

200
70
70
50
70
50
25
50

30
100
60
50

200
70

100
50
70
70
30
60

30
200
70
70

300
100
150
70
70
70
30
70

Table 4n.--Distribution of Zr within rock samples from the most 
abundant lithologies within the Chugach National Forest

Rock Unit

D
ig
Im
0

Od
Of
Os
V

Vd
Vg

Vgn
Vs

Minimum

15
10
ION
ION
10L
10
10
ION
10
ION
10L
ION

10

20
50
ION
70
50
20
30
50
40
ION
50
15

50

50
100
35
150
100
100
100
150
100
30
50

100

Percent i le 
80 90

50
200
100
200
250
100
150
200
200
70
85
150

100
300
125
200
750
150
200
200
200
100
100
200

95

150
500
150
200

1000
200
200
200
300
125
100
200

_98

175
1000
175
300

1000
200
300
300
400
175
100
200

Maximum

200
1000
200
700

1000
300
500
500
500
200
100
200
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Table 4o. Distribution of AA-Zn within rock samples from the most 
abundant lithologies within the Chugach National Forest

Rock Unit

D
ig
Im
0

Od
Of
Os
V

Vd
vg

Vgn
Vs

Minimum

25
5
5L
5
5L
5L
5
5L
5
5L

20
5

10

40
10
10
42.5
5

15
25
45
10
10
25
15

50

100
30
27.5
70
25
55
80
70
30
35
60
75

Percentile 
80 90 95

160
50

47.5
100
60
82.5

120
100
65
65
77.5

100

170
65
60
120
72.5
100
135
120
72.5
100
85
120

210
75
67.5
130
80
125
150
120
87.5
145
92.5
125

98

500
80
102.5
150
82.5
150
185
140
100
435
100
415

Maximum

770
380
130

1200
130
170
320
230
110

3800
100
700
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DESCRIPTION OF APPENDIX TABLES

Data in Appendix tables I, II, and III are arranged so that column 1 
contains the assigned field number that is plotted on the location maps 
(plates 1 and 2). All concentrate samples within table II were 
microscopically examined, and those with observed unnatural contamination were 
flagged with a "1". Rock data within table III is grouped by lithologic 
unit. Latitude north and longitude west (in degrees, minutes, and seconds) 
are given in columns 2 and 3. The remaining columns contain the 
concentrations of the elements reported. All determinations made by 
semiquantitative emission spectrometry are indicated by an "S" following the 
element symbol. Determinations made by atomic absorption spectrometry are 
indicated by "aa" following the element symbol and those made by colon'metry 
are followed by a "cm". All element concentrations are given in parts per 
million (ppm) except for Fe, Mg, Ca, and Ti, which are given in percent.

If an element was looked for in the spectrographic analysis but not 
detected in the sample, an N is given in place of an analytical value. If the 
concentration of an element exceeded the upper limit of measurement, a > is 
given and the upper analytical value is noted; similarly, if the concentration 
is determined below the lower limit of detection a < is given in addition to 
the lower limit. If data does not exist for a particular element in a sample, 
a dash symbol (--) is given.

We have made a reasonable effort to verify the quality of the data within 
the time and personnel constraints on this study. However, some discrepancies 
and uncertainties are always associated with large data bases of this 
nature. In the data presented here, some discrepancies may occur for a 
particular element in a sample analyzed by both semiquantitative emission 
spectrographic and atomic absorption methods. In general, the few minor 
discrepancies that may be present in the data presented here are within the 
inherent uncertainties associated with analytical subsampling and techniques 
used. Samples with significant discrepancies have been reanalyzed when 
possible and the corrected values were included in the following tables.

ACKNOWLEDGMENTS

We wish to thank the following persons who contributed to this study. 
Drew Brosh, Karen Duttweiler, John Haggard, Paul Harrison, Tom Hessin, Sherm 
Marsh, Jim Pierce, and Christine Ye assisted in the collection of the samples. 
Additional analytical support was provided by Belinda Arbogast, C. Eason, 
Spade Cooley, Del Hopkins, Anna Mantei, William Martin, Alien Meier, Jerry 
Motooka, Rich O'Leary, John Sharkey, Steve Sutley, F. J. Takacs, and D. F. 
Ward. Steve McDanal, Chris McDougal, Wendy Speckman, and Sarah Weaver 
provided data-base management.

28



REFERENCES

Cohen, A. C., 1959, Simplified estimates for the normal distribution when samples 
are singly censored or truncated: Technometric, v. 1, no. 3, p. 217-237.

Grimes, D. J., and Marranzino, A. P., 1968, Direct-current arc and
alternating-current spark emission spectrographic field methods for the 
semiquantitative analysis of geologic materials: U.S. Geological Survey 
Circular 591, 6 p.

Miesch, A. T., 1976, Geochemical survey of Missouri--methods of sampling,
laboratory analysis, and statistical reduction of data: U.S. Geological 
Survey Professional Paper 954-A, 39 p.

Miesch, A. T., and VanTrump, G., 1977, The U.S. Geological Survey RASS-STATPAC 
system for management and statistical reduction of geochemical data: 
Computers and Geosciences, v. 3, p. 479-488.

Motooka, J. M., and Grimes, D. J., 1976, Analytical precision of one-sixth order 
semiquantitative spectrographic analyses: U.S. Geological Survey Circular 
738, 25 p.

Nelson, Steven W., Dumoulin, J. A., an.d Miller, M. L., 1984a, Geologic map of the 
Chugach National Forest, Alaska: U.S. Geological Survey Map (in press).

Nelson, Steven W., Barnes, D. F., Dumoulin, J. A., Goldfarb, R. «]., Koski, R. A., 
Miller, M. L., Mull, C. G. , Pickthorn, W. J., Jansons, U., Hoekzema, R. B., 
Kurtak, J. M., and Fechner, S. A., 1984b, Mineral resource potential map of 
the Chugach National Forest, Alaska: U.S. Geological Survey Miscellaneous 
Field Studies Map MF-1645-A, scale 1:250,000.

Tukey, J. W., 1977, Exploration data analysis: New York, Addison-Wesley, 256 p.

Tysdal, R. G., and Case, J. E., 1982, Metalliferous mineral resource potential of 
the Seward and Blying Sound quadrangles, southern Alaska: U.S. Geological 
Survey Miscellaneous Field Studies Map MF-880H, 1:250,000.

Tysdal, R. G., Case, J. E., Winkler, G. R., and Clark, S. H. B. , 1977, Sheeted 
dikes, gabbro, and pillow basalt in flysch of coastal southern Alaska: 
Geology, v. 5, no. 6, p. 377-383.

Viets, J. G., 1978, Determination of silver, bismuth, cadmium, copper, lead, and 
zinc in geologic materials by atomic absorption spectrometry with 
tricaprylyl methyl ammonium chloride: Analytical Chemistry, v. 50, 
p. 1097-1101.

Ward, F. N., Lakin, H. W., and Canney, F. C., 1963, Analytical methods used in 
geochemical exploration by the U.S. Geological Survey: U.S. Geological 
Survey Bulletin 1152, 100 p.

Ward, F. N., Nakagawa, H. M., Harms, T. F., and VanSickle, G. H., 1969,
Atomic-absorption methods of analysis useful in geochemical exploration: 
U.S. Geological Survey Bulletin 1289, 45 p.

29



T
a

b
le

 
I
.
 

C
h
e
m

ic
a
l 

d
a
ta

 
fo

r 
s
tr

e
a

m
 

s
e

d
im

e
n

t 
a
n
d
 

m
o
ra

in
e
 

s
e
d
im

e
n
t 

s
a

m
p

le
s
* 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A

la
s
k
a
 

C 
'i
f 

n
o

t 
d

e
te

c
te

d
/"

 
<

, 
d
e
te

c
te

d
 

b
u

t 
b
e
lo

w
 

th
e

 
li
m

it
 

o
f 

d
e

te
rm

in
a

ti
o

n
 

s
h

o
w

n
; 

>
, 

d
e

te
rm

in
e

d
 

to
 

b
e
 

g
re

a
te

r 
th

a
n
 

th
e

 
v
a
lu

e
 

s
h

o
w

n
. 

3

S
a
m

p
le

L
a

 t
 i

 t
u
d
e

L
o

n
g

i 
tu

d
e

00
1 
3S

0
0
1
6
5

0
0
2
Q
S

0
0
3
2
S

0
0
4
U
S

0
0
4
1
 3

0
0
4
5
5

0
0
4
9
S

0
0
5
2
S

0
0
5
6
S

0
0
6
9
S

0
0
7
7
S

0
0
7
3
S

0
0
8
1
S

0
0
8
3
S

0
0
8
5
 S

0
0
9
2
S

0
0
9
5
S

J
0
9
7
S

0
0
9
8
5

J
0
9
9
S

3
1
0
0
S

0
1
0
4
S

0
1
0
5
S

01
 0
6
S

0
1
0
7
S

01
 0
8
S

0
1
0
9
S

01
 1
0
S

01
 1
25

0
1
1
3
S

01
 1
4
S

Oi
l 
5S

01
 1
6
S

0
1
1
7
S

01
 1
8
S

01
 1
9
5

0
1
2
0
S

0
1
2
1
S

0
1
2
2
S

0
1
2
3
S
,
 

0
1
2
4
S

1
0
1
2
5
S

0
1
2
6
S

0
1
3
7
S

6
0
 
22

 
38

60
 
27

 
45

60
 
24

 
52

6
0
 
21
 
45

60
 
12
 
32

6
0
 
12

 
35

C
O
 
16
 
13

60
 
21

 
8

60
 
21
 
30

60
 
17
 

0

00
 

2 
3

59
 
49
 

3
59
 
48
 
45

59
 
51
 

12
59
 
53

 
55

59
 
58

 
22

59
 
54
 
50

59
 
5
7
 
30

60
 

0 
12

oJ
 

0 
2

60
 

0 
53

CO
 

1 
38

60
 

4 
3

6
0
 

5 
25

60
 

7 
12

60
 

3 
42

60
 

11
 

0
60
 
12
 

0
6
0
 
13
 
52

60
 
15
 
35

6
0
 
14
 
35

6
0
 
13
 

2
60
 

9 
55

60
 
19

 
4

6
0
 
17

 
58

60
 
17

 
40

6
0
 
15

 
43

60
 
15

 
40

60
 

1 
7 

45
6
0
 
15

 
2

60
 

0 
50
 

60
 

7 
30

6
0
 
2
0
 

2
6
0
 
22
 

2
59
 
54
 

B

1
4
8
 

9 
10

14
8 

4
4
0

1
4
3
 

3 
50

1
4
7
 
41

 
30

14
7 

4
7
 
20

1
4
7
 
45
 
22

1
4
7
 
5
0
 
4
8

1
4
7
 
45

 
45

1
4
7
 
49

 
3
0

1
4
8
 
15

 
0

1
4
7
 
59
 
44

1
4
7
 
53
 
22

14
7 

43
 
50

14
7 

36
 
48

1
4
7
 
4
3
 
2
8

1
4
7
 
39
 
10

1
4
7
 
3
0
 
3
0

1
4
7
 
26
 

0
14

7 
26

 
50

14
7 

26
 
45

14
7 

26
 
42

14
7 

23
 

0
1
4
7
 
19

 
1
0

14
7 

17
 
2
0

1 
47
 
14
 
48

1
4
7
 
12
 
3
0

14
7 

7 
50

1
4
7
 

5 
10

1
4
7
 

1 
0

14
7 

6
1
2

1
4
7
 
11

 
4
2

14
7 

15
 
22

14
7 

20
 
28

1
4
6
 
34

 
12

1
4
6
 
36
 
58

14
6 

37
 
42

1
4
6
 
40
 
42

14
6 

33
 
43

14
6 

29
 

2
1
4
6
 
58

 
21

1
4
7
 

4 
32

 
14

7 
0 

3
0

1
4
7
 

0 
15

14
7 

5 
2

14
7 

4
7
 
4
7

F
e
-
p
c
t
 .

 
s

5.
0 

3
.
0
 

5.
0 

7
.
0
 

5
.
0

7
.
0
 

7
.
0
 

1
0
.
0
 

3
.
0
 

3
.
0

5.
0 

5
.
0
 

3
.
0
 

3
.
0
 

3
.
0

3
.
0
 

3.
0 

5.
0 

3
.
0
 

5.
0

5.
0 

5
.
0
 

5.
0 

5
.
0
 

5.
0

5.
0 

3
.
0
 

5
.
0
 

7
.
0
 

5
.
0

5.
0 

5
.
0
 

3
.
0
 

5
.
0
 

5
.
0

5
.
0
 

7
.
0
 

5
.
0
 

7
.
0
 

7
.
0

7.
0 

5
.
0
 

5
.
0
 

5
.
0

3.
0

Mg
-p
ct
 .

 
s 2
.
0
0
 

1
.
5
0
 

2
.
0
0
 

3
.
0
0
 

5
.
0
0

2
.
0
0
 

3
.
0
0
 

5
.
0
0
 

1
.
0
0
 

1
.
0
0

2
.
0
0
 

1
.
0
0
 

1
.
0
U
 

1
.
5
0
 

1
.
0
0

1
.
0
0
 

1
.
0
0
 

1
.
0
0
 

1
.
0
0
 

1
.
0
0

1
.
0
0
 

1
.
0
0
 

1
.
5
0
 

2
.
0
0
 

2
.
0
0

1
.
5
0
 

1
.
5
0
 

1
.
0
0
 

1
.
5
0
 

1
.
5
0

1
.
0
0
 

1
.
0
0
 

2
.
0
0
 

1
.
0
0
 

1
.
0
0

1
.
0
0
 

1
.
5
0
 

1
.
0
0
 

1
.
5
0
 

2
.
0
U

1
.
5
0
 

1
.
0
0
 

1
.
0
0
 

1
.
3
0

1
.
0
0

C
a
-
p
c
 t

 .
 

s

.
7
0
 

1
.
0
0
 

1
.
5
0
 

3
.
0
0
 

1
.
0
0

1
.
5
0
 

3
.
0
0
 

2
.
0
0
 

.
3
0
 

.
7
0

1 
.
5
0
 

.
5
0
 

.
2
0
 

.
2
0
 

.
2
0

.
2
0
 

.
3
0
 

.
5
0
 

.
1
5
 

.
2
0

.
3
0
 

.
3
0
 

.
2
0
 

.
5
0
 

.
3
0

.
3
0
 

.
3
0
 

.
2
0
 

.
2
0
 

.
3
0

.
1
5

.
2
0
 

.
5
0
 

.
3
0
 

.
2
0

.
2
0
 

.
5
0
 

.
5
0
 

.
5
0
 

.
2
0

.
3
0
 

.
2
0
 

.
3
0
 

.
2
0

.
3
0

T
i
-
p
c
 t
.

" 
S

.7
0 

.5
0 

.7
0 

.7
0 

.7
0

.7
0 

1
.
0
0
 

.7
0 

.5
0 

.
7
0

.5
0 

.5
0 

.5
0 

.5
0 

.5
0

.5
0 

.5
0 

.5
0 

.5
0 

.5
0

.5
0 

.5
0 

.5
0 

.5
0 

.7
0

.5
0 

.5
0 

.
5
0
 

.7
0 

.5
0

.5
0 

.
5
0
 

.5
0 

.7
0 

.5
0

.5
0 

.7
0 

.7
0 

.7
0 

.7
0

.5
0 

.7
0 

.
5
0
 

.5
0

.7
0

M
n
-
p
p
m
 

s 1
,
5
0
0
 

1
,
0
0
0
 

1
,
5
0
0
 

1
,
5
0
0
 

1
,
0
0
0

1
,
0
0
0
 

1
,
5
0
0
 

2
,
0
0
0
 

1
,
0
0
0
 

3
,
0
0
0

5
,
0
0
0
 

1
,
0
0
0
 

7
0
0
 

3
,
0
0
0
 

1
,
0
0
0

7
0
0
 

7
0
0
 

1
,
0
0
0
 

7
0
0
 

1
,
0
0
0

5
0
0
 

7
0
0
 

1
,
0
0
0
 

1 
,
0
0
0
 

1
,
5
0
0

1
,
0
0
0
 

1
,
0
0
0
 

1
,
0
0
0
 

1
,
5
0
0
 

2
,
0
0
0

7
0
0
 

5
0
0
 

7
0
0
 

1
,
0
0
0
 

1 
,
0
0
0

1
,
0
0
0
 

1
,
0
0
0
 

1
,
0
0
0
 

1
,
0
0
0
 

3
,
0
0
0

1
,
5
0
0
 

1
,
0
0
0
 

>
3
*
0
0
0
 

1
,
5
0
0

1
,
0
0
0

A
g
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N 
1
.
5

N N N
 

N N

A
s
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
 

N
 

N N
 

N
 
N N N

A
u
-
p
p
m
 

s

N N N N N N N
 

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
 N N N
 

N
 

N N

8
-
p
p
m

s

30
 

2
0
 

2
0
 

10
 

1
0

1 
5

<
1
0
 

<
1
0
 

3
0
 

3
0 50
 

50
 

50
 

50
 

7
0

50
 

50
 

50
 

50
 

5
0

70
 

50
 

70
 

7
0
 

1
0
0 70
 

70
 

7
0
 

50
 

70 5
0
 

50
 

70
 

70
 

7
0

50
 

70
 

70
 

7
0
 

1
0
0 70
 

70
 

50
 

70 to
o

B 
a
-
p
p
m

s

7
0
0
 

70
0 

5
0
0
 

15
0 

2
0
0

5
0
0
 

1
0
0
 

10
0 

5
0
0
 

7
0
0

3
0
0
 

7
0
0
 

5
0
0
 

7
0
0
 

5
0
0

5
0
0
 

5
0
0
 

70
0 

7
0
0
 

7
0
0

7
0
0
 

70
0 

1
,
0
0
0
 

1
,
0
0
0
 

1
,
0
0
0

7
0
0
 

70
0 

7
0
0
 

1
,
0
0
0
 

1
,
0
0
0

5
0
0
 

-7
00

 
7
0
0
 

1 
,
0
0
0
 

7
0
0

70
0 

1
,
0
0
0
 

1
,
0
0
0
 

1
,
0
0
0
 

1
,
0
0
0

1
,
0
0
0
 

70
0 

7
0
0
 

7
0
0

1
,
0
0
0



T
a

o
le

 
I.

 
C

h
e

m
ic

a
l 

d
a

ta
 

to
r 

s
tr

e
a

m
s
e

d
im

e
n

t 
a

n
d

 
m

o
ra

in
e
 

s
e
d
im

e
n
t 

s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a
ti
o
n
a
l 

F
o

re
s
t/

 
A

la
s
k
a

CJ

S
a
m

p
le

00
1 

33
 

0
0

1
 6

S
 

0
0

2
0

S
 

0
0

3
2

S
 

U
0
4
U

S

0
0
^.

1
 S

 
O

G
4
5
S

 
0

0
4

9
S

 
0

0
5

2
S

 
0

0
5

c-
S

O
G

6
9
S

 
0

0
7

7
S

 
0

0
7

5
S

 
0

0
8

1
S

 
0

0
5

3
S

0
0

8
5

S
 

0
0
9
^
5
 

0
0
9
 5

 S
 

0
0

9
7

S
 

O
G

98
S

O
U

9
9

S
 

0
1

C
O

S
 

01
 0

4
S

 
0

1
0

5
S

 
01

 0
6
S

C
1

0
7

S
 

U
1

0
3

S
 

0
1

0
9

S
 

01
 1

0
S

 
0
1
1
 2

S

01
 1

 3
5
 

01
 1

4
S

 
01

 1
 5

S
 

01
 1

 6
S

 
01

 1
 7

S

01
 1

6
S

 
01

 1
9
S

 
01

 2
U

S
 

0
1

2
1

S
 

0
1

2
2

S

0
1

2
3

S
 

0
1
2
<

.S
 1

 
0

1
2

5
S

 
01

 2
oS

 
01

 3
7

S

d
e
-
 p
p
m

s

1 
.U

1 
.0 1.
0

<
1
.
0

<
1
.
0

1.
0 ij ;j 1.
0

1 
.0

1.
0

1.
0

1.
0

1.
0

1.
0

1 
.0

1.
0

1.
0

1 
.0

1 
.0

1 
.0

1.
0

1 
.0

1 
.0

1.
5

1 
.0

1.
0

0
.
0

0
.
0

1.
0

<1
 .
0

<1
 .
0

1 
.0

1 
.0

<
1
.
U

<1
 .
0

1 
.0

1.
0

1.
0

1.
0

0
 .
U

1 
.0

<
1
.
U

1 
.0

1.
0

bi
 -
p
p
m

s

N N N K IJ N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o
-
p
p
m

S

30 20 20 50 30 30 50 50 10 30 70
7 7 15 10 15 10 20 15 15 15 10 30 20 20 20 30 30 20 30 20 20 20 30 20 20 30 20 15 50 30 20 30 20 3D

C
r
-
p
p
m

s

15
0 

10
0 

1
0
0
 

30
U 

30
0

3
0
U

30
0

3
0
0 70 70

20
0

2
0
0 70 70 10
0

1
0
0

15
0

10
0

10
0

10
0

15
0 70
 

10
0 

10
0 

1U
G

10
0

10
0

10
0

1
0
0

2
0
0 70

10
0

10
0

10
0

10
0

1
0
0
 

10
0 

10
0 70
 

15
C

10
0

15
0 70

10
0

10
0

C
u

-p
p

m

30 30 20
7
0
0 70

1
5
0

1
0
0

1
0
0 30 20 50
7

20 30 20 20 15 50 30 30 30 20 5
0 50 70 50 3
0 30 50 70 20 30 50 50 70 30 30 20 3
0 50 5
0
 

3C
 

10
 

20
 

30

L
a
-
p
p
m

s

20
 

20
N 20 N

20
N N

<
2
0 70 20
 

30
<
2
0 20

<
2
0 20
N

20
<
2
0

<
2
0

<
2
0

<
2
0 20 30 20 20 30 20
N

20

N
20 20 20
N

20 20 30 20 20

<
2
0 20 20

<
2
0 20

M
o
-
p
p
m

S

<5
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

S

N N N N N ,N
 N N N

. 
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
i
-
p
p
m

S

1
0
0
 

30 20
1
0
0

10
0 70
 

1
0
0

1
0
0 30 30 50
 

20 50 50 30 30 30 50 50 50 50 30 70 70
1
0
0 70 7
0 70 5
0 70 30 30 50 50 70 50 70 50 50

10
0 70
 

50 30 50 70

P
b
-
p
p
m

S

2
0
 

20 20 10 15 10
 

10 15 15 15 20
 

10 10 10 10 10 10 10 10 15 10 10 15 20 15 15 20 10
0
0 10 10 10 15 20 15 15 20 15 15 30 30

 
10 10 10 15

S
c
-
p
p
m
 

S
n
-
p
p
m

s

20
 

20 15 50 30 30
 

70 30 15 20 30
 

20 20 15 20 20 15 20 20 15 20 20 20 30 30 20 30 20 20 20 15 20 20 30 20 20 20 20 20 50 30
 

20 15 15 30

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a
o
le

 
I

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
s
tr

e
a

m
 

s
e
d
im

e
n
t 

a
n

d
 

m
o

ra
in

e
 

s
e

d
im

e
n

t 
s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/

 
A

la
s
k
a

S
a
m

p
le

O
u1

 3
$ 

0
0

1
6

S
 

0
0

2
0

S
 

0
0

3
2

S
 

0
0

4
0

S

0
0
^
1
5
 

O
Q

4
5
S

 
0

0
4

9
S

 
0

0
5

2
S

 
0

0
5

6
S

O
O

o9
S

 
0

0
7

7
S

 
0

0
7

3
S

 
0

0
3

1
S

 
0

0
8

3
S

O
O

S
bS

 
0

0
9

2
3

 
O

U
95

S
 

0
0

9
7

S
 

0
0

9
8

S

0
0

9
9

S
 

01
 D

O
S 

0
1

0
4

S
 

01
 0

5
S

 
0

1
0

6
S

01
 0

7
3
 

0
1

0
8

S
 

C
1

0
9

S
 

01
 1

 O
S 

01
 1

 2
S

01
 1

 3
S

 
0

1
1

 4
S

 
01

 1
 5

S
 

01
 1

 6
3
 

01
 1

 7
S

01
 1

 3
S

 
01

 1
9

S
 

01
 2

0
S

 
01

 2
1 

3 
0

1
2

2
S

u
1
2
3
S

. 
0

1
2

4
S

1 

U
1 

2
5

S
 

01
 2

6
S

 
0

1
3

7
3

S 
r
-
p
p
m

20
0 

30
J 

20
0 

<1
00
 

10
0

15
0

15
0

<1
00 20
0

30
3

20
0

20
0

20
0

15
0

20
0

1 
50

 
20
0 

3U
O 

30
U 

20
0

20
0

20
0

15
0

15
0

1
5
0

20
0 

2C
O 

10
0 

10
0 

10
0

1
5
0

1
5

0
20

0
20

0
1
0
0

10
U 

20
0 

30
0 

30
0 

20
0

15
0 

20
0 

?O
U 

15
3 

2 
JO

\J
- 
p
p
m

s 15
0

15
0

20
0

2
0
0

2
0
0

3
0
0
 

5
0
0
 

2
0
0
 

15
0 

1C
O

15
0

15
0

15
0

15
0

2
0
0

20
0

1
5
0

2
0
0

2
0
0

2
0
0

2
0
0
 

2
0
U
 

20
0 

2
0
0
 

3
C
O

2
0
0
 

2
0
0
 

2
0
0
 

2
0
0
 

i
O
O

2
0
0
 

15
0 

2
0
U
 

2
0
0
 

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

30
0

2
C
O
 

2
0
0
 

15
0 

2
C
O
 

3
0
0

W 
- 
p 
p 
m 

S
Y
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N ,N N N N N N N N N ;j N N N N N N N N N N N N N N IJ

1 
5

20 1 
5

30 20 30 50 20 1 
5

20 30 20 1 
5

2
0 1 
5

1 
5

10 20 15 10 1 
5

1 
5

20 20 2
0 20 20 15 1 
5

20 2
0 15 20 30 20 1 
5

2
0 2
0 20 30 1 
5

20 1 
5

10 20

Z
n
-
p
p
m
 

s <
2
0
0
 N N N N

<
2
0
0
 N

<
2
0
0
 N N

<
2
0
0
 N N N N N N N

<
2
0
0
 N

<
2
0
0
 N

<
2
0
0
 N

<
2
0
0 N

<
2
0
0

<
2
0
0 N N N N N

<
2
0
0
 N

<
2
0
0
 

2
0
0
 

<
2
0
0
 

<
2
C
O
 

<
2
0
0

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 ,M 

<
2
0
U

Z 
r-
pp
ra

s
A
u
-
p
p
m
 

aa

>1

10
0

15
0

2
0
0 70

10
0

1
0
0

10
0 50

15
0

15
0

15
0

 0
00

15
0

20
0

30
0

50
0

15
0

15
0

20
0

2
0
0

10
0

30
0

15
0

15
0

15
0

10
0

15
0

10
0

15
0

2
0
0

2
0
0

2
0
0

15
0

20
0

1
5
0

10
0

15
0

20
0

1 
50

3
0
0

15
0

2
0
0

10
0

2
0
0

1
5
0

N N N N N N N N
1 
.0

0
N N .
2
0

N N N N N N -
-

N N N N N N N N N N N N N N N N N N N N N N N N N N

Zn
-p

pr
a 

aa

75
1
0
0 8
0 2
0 75 9
0 5
0

7
0

1
3
0 7
0 55 7
0 8
0 65 55 6
0

9
0

1
1
0 55 80 80

12
0

S
b
-
p
p
m
 

aa
C
d
-
p
p
m
 

aa
A
s
-
p
p
m
 

aa

1
0
0

1
2
0 8
5 9
0

1
0
0 8
0 85 6
5 6
5

1
2
0

1
3
0 9
5

1
3
0

1
0
0

1
4
0

11
 0

1
0
0
9
0

1
0
0
6
0



T 
a 

E> 
I 

e 
i.
 

C
n
e
m

ic
a
l 

a
a

ta
 

fo
r 

s
tr

e
a
m

 
s
e

d
im

e
n

t 
jn

d
 

m
o

ra
in

e
 

s
e

d
im

e
n

t 
s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t*

 
A 

la
 s

 k
 a

--
c
 o

n
 t
 i
 n

u
e
u

ba
 m

p 
I 

e
L

a
ti
tu

d
e

L
o
n
g
i 

tu
d

e

01
41
 5

01
 7
5
S
1

0
1
7
8
S

0
1
8
4
S

0
1
8
5
b

01
 8
6
S

0
1
9
7
S

0
1
9
8
S

0
2
0
0
S

0
2
0
1
 S

0
2
0
2
S

0
2
0
3
S

0
2
0
4
S

0
2
0
6
S

0
2
0
7
S

02
1 
OS

02
1 
oS

0
2
2
2
S

0
2
2
 I
S

0
2
2
4
S

0
2
2
5
$

0
2
2
0
S

0 
2 
2 
7 
S

0
2
2
8
S

0
2
2
V
S

0
2
3
0
S

0
2
3
1
 S

0
2
3
3
S

Od
 3
 5
S

0
2
3
6
S

0
2
3
7
S

0
2
3
9
S

0
2
4
0
S

0
2
4
2
S

0
2
4
3
S

0
2
4
6
S

0
2
4
7
S

0
2
4
8
S

0
2
5
0
S

0
2
5
1
 S

0
2
5
2
S

0
2
5
4
S

0
2
5
5
S

0
2
5
7
S

02
58

i>

60 60 60 cO 60 60 60 oO 6
0 60 60 60 60 60 60 60 00 59 59 59 59 59 59 59 59 j9 59 60 60 60 60 60 60 6
0 60 60 6
0 60 dO oO CO 60 60 6C 60

0
59 53 35 33 31 43 44 4
3 39 39 4 
1

4
0 40 30 33 36 50 51 54 54 53 56 57 58 59 59 1 
3

1 
1

1 
2

1o 1 
1

1 
3

23 24 22 24 23 1 
>

1 
8

1 
5

1 
7

16 20 21

4
5 22 38 55 58 0 52 0 56 32 8 32 19 10 56 25 18 25 38
4

48 38 10 30 15

2
30
8

20 55 55 18 1 a 52
2

55 28 38 So 58 50 30 15 38 0

14
8

14
7

14
8

14
8

1
4
8

14
8

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1 
44

14
4

14
4

14
4

14
4

14
4

1 
44

14
4

1 
44

1
4
4

14
4

1
4
4

1
4
4

1
4
4

1 
44

14
4

1 
44

1
4
4

1
4
4

1 
44

1
4
4

1
4
4

14
4

1 
44

1
4
4

1 
44

1 
44

14
4

24 57
2

23 20 25 43 43 4
6

48 47 43 35 35 35 50 42 31 29 25 23 29 25 22 19 18 17 0
14 16 16 24 23
2 1

1 
2

12 16 13 20 21 25 27 29 27

45 38 1 
2

43 12 15 50 59 0
29 34 42 32
0

40 38 50 38 30 15 45 10 22
0

40

5
1 
0 8

25 55 12 20 50 35 52 10 21 42 20 18 30 40 15 10 5S

F 
e
-
p
c
 t
 .

s

5
.
0

3
.
0

2
.
0

5.
0

5
.
0

3
.
0

5
.
0

5.
0

5
.
0

7
.
0

5.
0

5
.
0

5
.
0

7
.
0

7
.
0

5
.
0

7
.
0

7
.
0

7.
0

7
.
0

5
.
0

7
.
0

7
.
0

5
.
0

5.
0

7.
0

7.
0

5
.
0

7
.
0

5
.
0

7
.
0

7
.
0

7
.
0

3
.
0

3
.
0

5
.
0

7
.
0

7
.
0

1
0
.
0

7
.
0

7.
0

7
.
0

7.
0

1
0
.
0

7
.
0

M
g
-
p
c
 t

 .
s 2
.
0
0

1 
.5

0
.7

0
1 
.5

0
1 
.
0
0

1 
.
0
0

1 
.0

0
1 
.5

0
1 
.5

0
1
.
5
0

1
.
0
0

  
1 
.5
0

1 
.5

0
2
.
0
0

2
.
0
0

1 
.5

0
1 
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1
.
5
0

2
.
0
0

1
.
5
0

1
.
5
0

2
.
0
0

3
.
0
0

1 
.5

0
2
.
0
0

2
.
0
0

1 
.
0
0

1
.
0
0

1 
.0

0
1 
.5
0

1 
.
0
0

1 
.
5
0

1
.
5
0

1 
.5
0

2
.
0
0

2
.
0
0

1 
.5

0
1 
.
0
0

C
a
-
p
c
 t

 .
s

.
7
0

1
.
0
0

1 
.
5
0

.3
0

.
5
0

.5
0

.
7
0

1 
.0

0
.
7
0

. 
70

.
5
0

.5
0

.
5
0

2
.
0
0

2
.
0
0

1
.
5
0

1 
.
0
0

.
5
0

.
5
0

1 
.
5
0

.
5
0

. 
70

.
5
0

.
5
0

2
.
0
0

.5
0

.
3
0

.
5
0

. 
70

.
3
0

.5
0

.
3
0

.
3
0

.
2
0

.1
5

.
3
0

.5
0

.
3
0

.3
0

.
2
0

.
2
0

.
2
0

.
3
0

.
3
0

.
2
0

Ti
 -
pc
 t

 .
s

.5
0

.7
0

.3
0

.7
0

.
5
0

.5
0

.
5
0

.7
0

.
5
0

.7
0

.5
0

.5
0

.
5
0

.
5
0

.5
0

.5
0

.
7
0

.7
0

1 
.0
0

.
7
0

.
7
0

.
7
0

.7
0

1 
.
0
0

.5
0

.7
0

.
7
0

.
7
0

.7
0

.
7
0

.7
0

.
5
0

.
7
0

.
7
0

.
5
0

.
7
0

.
7
0

.
5
0

.7
0

.
5
0

.7
0

.7
0

1 
.0

0
.7

0
.7
0

M 
n
-
p
p
m

S 1 
/
O
O
O

1
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1 
,
5
0
0

7
0
0

1
,
0
0
0

2
,
0
0
0

1
,
5
0
0

1
,
5
0
0

1 
,
5
0
0

1 
,
0
0
0

2
,
0
0
0

2
,
0
0
0

1 
,
5
0
0

2
,
0
0
0

3
,
0
0
0

7
0
0

1 
,
0
0
0

1
,
5
0
0

7
0
0

1
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

7
0
0

2
,
0
0
0

7
0
0

1
,
5
0
0

1
,
0
0
0

1
,
0
0
0

1
,
0
0
0

7
0
0

1
,
0
0
0

1 
,
5
0
0

1
,
0
0
0

1
,
0
0
0

7
0
0

5
0
0

5
0
0

5
0
0

7
0
0

7
0
0

A
g
-
 p
p
m

S

N N N N N N N N N N N N N M N N N N N .5 N N N N N N N N N .7 N N N N N N N N N N N N N N N

A
s
-
 p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

S

70 30
N

10
0 70 20 20 20 30 20 50 30 30

<
1
0

<
1
0 50 50

1
0
0

10
0

1
5
0

1
0
0

10
0

10
0

1
0
0 30 70 70 70

1
0
0

1
0
0

1
0
0

1
0
0

10
0

3
0 20 50 70 70

10
0 50 70 70 70

10
0 70

B
a
-
p
p
m

s

1 
,
0
0
0

5
0
0

70
0

1 
,
0
0
0

70
0

70
0

1
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

70
0

1
,
0
0
0

7
0
0

70
0

1
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

5
,
0
0
0

1
,
5
0
0

1
,
5
0
0

1 
,
0
0
0

1 
,
0
0
0

5
0
0

1
,
0
0
0

7
0
0

2
,
0
0
0

1
,
0
0
0

2
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

7
0
0

7
0
0

7
0
0

1
,
0
0
0

7
0
0

50
0

5
0
0

1
,
0
0
0

7
0
0

70
0

7
0
0

5
0
0



T
jb

le
 

I.
 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
s
tr

e
a
m

 
s
e

d
im

e
n

t 
a

n
d

 
m

o
ra

in
e

 
s
e
d
im

e
n
t 

s
a
m

p
le

s
* 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/
 

A
la

s
k
a
  
 c

o
n
ti
n
u
e
d

S
a
m

p
le

01
 4

1
S

, 
01

 7
5
S

1 

01
 7

£
S

 
01

 <
U

S
 

0
1

6
5

S

01
 8

o
S

 
01

 9
7
S

 
01

 9
a

s
 

0
2

0
0

S
 

0
2
0
1
 S

0
2
C
2
S
 

G
2
0
3
S
 

0
2
0
4
S
 

0
2
0
6
S
 

0
2
0
7
S

0
2
1
U
S
 

02
1 
8S

 
0
2
2
2
$
 

0
2
2
3
S

U
2
2
5
S
 

0
2
^
6
i
 

0
2
2
7
S
 

0
2
2
5
S
 

0
2
2
9
$

0
2
3
u
S
 

0
2
3
1
 S

 
0
2
3
3
S
 

0
2
3
5
S
 

0
2
3
6
S

0
2
3
7
S

0
2
3
9
S
 

0
2
4
u
S
 

0
2
4
2
S
 

0
2
4
3
S

0
2
4
6
3
 

0
2
4
7
S
 

0
2
4
6
S
 

0
2
5
Q
S
 

0
2
5
1
S

0
2
5
2
S
 

0
2
5
4
S
 

0
2
5
5
S
 

0
2
5
7
S
 

0
2
5
8
S

b
e
- 

pp
m

s

2
.U

1
.0

1
.0

1
.0

<
1

.0

1
.5

<
1

.0
1

.0
<

1
.0

<
1
.0

1 
.0

1
.0

<
1

.Q N rj 1.
0

<1
 .

0
1

.0
1
.0

1
.0

1
.0

1
.0

1
.0

1 
.0

<
1

.0

1 
.0

1 
.0

1
.0

1 
.5

1
.5

1 
.0

1
.0

1
.0

1 
.0

1 
.0

1
.0

1
.0

1
.0

1 
.0

1
.0

1
.0

1 
.0

1 
.U

1 
.0

1
.0

B
i 
-p

p
m

s

N N N N N N N II N N N N N N N N N N n N N N N r. N N N N N N N r.1 N N N N N N N N N II ;, N N

C 
o
-p

p
m

s

2
0 15 1
0 2
0

30 1
0

15 30 20 1
0

2
0 1
5

30 3
0

30 3
0

3
0 30 3
0 70 3
0

30 2
0

3
0

2
0

5
0 30 3
0 30 3
0

30 3
0 50 20 15 2
0

3
0 30 3
0

20 30 30 3
0 30 2
0

C 
r
-
p
p
m
 

s

10
0

1
5
0 30

15
0

1
0
0

20
0

1
5
0

1
5
0

1
0
0 70

10
0 70

10
0

1
5
0

5
0
0

10
0

1
0
0

15
0

1 
50

20
0

1
5
0

15
0

1
5
0

1 
50

10
0

50
0

1
5
0

1
5
0

15
0

5
0
0

15
0

1
5
0

1
5
0

10
0

70

1 
50

 
15

& 
10
0 

1
5
0
 

1
0
0

15
0

1 
50

1
0
0

1
0
0

10
0

C 
u
-
p
p
m

s

30 15
5

70 50

1
0
0 30 70 50 30 30 20 30 70

1
0
0 50

1
0
0 70

1
0
0

1 
50

1
0
0

1
0
0

1
0
0

1
0
0 2
0

70 50 70
1
0
0 7
0

1
0
0 70 70 30 2
0

3C
 

50
 

50
 

70
 

50 70 70 50 70 50

L 
a 
- 
p 
p 

in
s

20 20
1 
50 20 20 50 20 20 20 N

20
<
2
0 30 20 20 20 20 20 20 20 20 20
N

20
<
2
0 30 20 20 20 50 20 20

<
2
0 20
N

20 20 30 20
<
2
0 20 20 20 20 20

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N
2
0 5

<5
N N N N N 7 N

1
0 5 N N N N N N N N N N N N N N

N 
b
~
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
i 
-
p
p
m

s

50 70 <5 70 70 2
0 30 50 50 2
0 50 3
0 50 7
0

1
0
0

50 50 70
1
0
0

1
5
0

1
0
0

1
0
0 50 70 30

1
5
0 70 70 50

10
0

10
0 7
0 70 50 5
0

50 50 50 70 50 5
0 50 70 70 50

P
b
-
 p
p
m

s

30 10 20 10 15 20 15 20 20 10 15 15 20
<
1
0 10 20 30 20 20 30 20 20 20 20 10 20 20 20 20 20 20 20 15 20 10 15 20 20 20 20 20 15 20 20 15

S 
c
-
p
p
m

S

15 20 20 20 20 15 20 30 20 15 30 20 20 50 50 30 50 30 30 50 30 30 30 50 30 50 30 30 50 50 30 3U 50 20 20 20 30 30 30 20 30 30 30 30 30

S
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a
b
le

 
1

. 
C

h
e

m
ic

a
l 

D
a
ta

 
fo

r 
s
tr

e
a

m
s
e
u
in

ie
n
t 

a
n
d
 

m
o

ra
in

e
 

s
e

d
im

e
n

t 
s
a

m
p

le
s
/ 

C
h
u
^
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t*

 
A

la
s
k
a
--

c
o
n
ti
n
u
e
d

CO

S
a
m

p
le

G
U
I
S
 

0 
1 
7 
5 
S1

 
01
 7
8S
 

01
 8
4S

 
0
1
8
5
S

0
1
8
6
S
 

0
1
9
7
S
 

0
1
9
6
S
 

0
2
0
0
S
 

0
2
0
1
S

0
2
0
2
S
 

0
2
0
5
S
 

0
2
0
4
S
 

0
2
0
6
S
 

0
2
0
7
S

0
2
1
0
S
 

02
1 
3S
 

0
2
2
2
S
 

0
2
2
3
S
 

0
2
2
4
S

0
2
2
5
S
 

0
2
2
6
S
 

0
2
2
7
S
 

0
2
2
b
S
 

0
2
2
9
S

0
2
3
0
S
 

0
2
3
1
S
 

0
2
3
3
S
 

0
2
3
5
S
 

0
2
3
6
S

0
2
3
7
S
 

0
2
3
9
S
 

0
2
4
0
S
 

0
2
4
2
S
 

G
2
4
3
S

0
2
A
6
S
 

0
2
4
7
S
 

0
2
4
8
S
 

0
2
5
0
S
 

0
2
5
1
 5

0
2
5
2
S
 

0
2
5
4
S
 

0
2
5
5
S
 

0
2
5
7
S
 

0
2
5
8
S

S 
r-

p
p
m

s

3
0

0
5
0
0

15
U

2C
Q

2
0
0

1
5

0
3

0
0

3
0
0

2
0
0

3
0
0

2
0

0
3
0
0

2
0

0
3
0
0

3
0

0

3
0
0

2
0
0

1
5
0

2
0
0

5
0
0

3C
O

3
0

0
2u

U
2

0
0

5
0
0

3
0

0
2
0
0

2
0

0
3

0
0

2
0

0

2
0

0
2
0
0

1
5

0
1

0
0

1
5
0

2
0
0

3
0

0
2

0
0

1
0
0

1 
0

0

2
0

0
1

0
0

1
0

0
1

0
0

1
0

0

V
-p

p
m

b 2
0

0
1
5
0 70

3C
O

3
0
0

1
5
0
 

1
5

0
2

0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0

0
3

0
0

3
0
0

2
0

0
2
0
0

2
0
0

2
0

0
2
0
0

2
0
0

2
0
0

2
0
0

3
0
0

2
0

0

2
0
0

2
0
0

2
0
0

2
0
0

1
5
0

3
0

0
3
0
0

3
0
0

2
0
u

1
5

0

1
5

0
2
0
0

2
0

0
3
0
0

1
5

0

2
0
0

3
0
0

3
0
0

3
0
0

2
0
0

W 
- 

p 
p 

m
s

N N N N iM N N N N N N N N N N rj N N N N N N N N N N N n N N N N N N N N N N fj N ;j N n N N

Y
-p

p
m

s

3
0

2
0

7
0

2
0

1 
5

5
0
 

2
0

2
0

2
0

1
5

3
0 2
0

2
0

3
0

2
0

2
0

2
0

2
0

2
0

5
0

2
0

2
0

1 
5

2
0

2
0

2
0

1 
5

3
0

2
0 5
0

2
0

2
0

2
0 1 
5

1
0 1
5

2
0

2
0

2
0

3
0

2
0

2
0

2
0 2
0

2
0

Z 
n
-p

p
m

s

N N N
<

2
0

0 N N N
<

2
0
0

<
2

0
0 N

<
2

0
0 N N N N

<
2
0
0

2
0
0

3
0
0

2
0
0

3
0

0

2
0

0
2
0
0

<
2
0
0

2
0

0 N

<
2
0
0

2
0
0

2
0
0

<
2

0
0

<
3
0
0

3
0

0
2
0
0

<
2
0
0 N N

<
2
0
0

<
2

0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2

0
0

<
2

0
0

<
2
0
0

<
2
0
0

<
2
0
0

i 
r-

p
p

m
s

3
0
0

2
0

0
U

O
O

O
2

0
0

1
5
0

3
0

0
 

2
0

0
2

0
0

2
0

0
1

0
0

1
0
0

1
5

0
2

0
0

1
0
0

1
0
0

2
0

0
1

5
0

1
5
0

1
5
0

1
5
0

1
5

0
2
0
0

1 
5
0

2
0

0
1
0
0

1
5

0
2

0
0

2
0

0
2

0
0

2
0

0

2
0
0

2
0

0
2

0
0

5
0

0
3
0
0

1
5

0
2

0
0

1
5

0
2
0
0

2
0
0

1
5
0

2
0

0
2

0
0

1
5

0
2

0
0

A
u
~

p
p
m

aa

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Z
n

-p
p

m
 

S
b

-p
p

m
a
a
 

a
a

9
0
 

<1
6
0

2
0

1
1

0
1

1
0

7
0
 

4
5

1
0

0
9

0
1

0
0

1
1

0
9

0
1

4
0

9
0

1
2

0 5
0

7
0

1
3

0
1

5
0

1
5
0

8
0

1
8
0

1
8
0

1
5
0

1
4

0

4
5

1
2
0

1
0
0

1
0

0
1
0
0

1
1

0
2
2
0

2
0

0
9

0
7
0

6
0

8
0

1
0

0
1
0
0

1
1

0

9
5

1
0
0

1
0

0
1

0
0

1
0

0

C
d

-p
p

m
 

A
s
-p

p
m

aa
 

aa

.2
0

 
6

5

 _
_ "7 --
 

--

 
 w

 
 
  

__ "" _.
4

 
 " -. _
.

 
 *

 
  
 

 
 ~

-
_- ~

~
_

_
 

 
  

 
 
V

 
 
 
 

.. __  
 
W

 
 
 
 
 
 

_
  

 
 ~

_
_

 
 
  

  
 "

"

 
  
 

»
 «

 
  
 

^
 »

t 
- 

_
_

_
-

 
 "
 

~
~

,- -
.

_
- 

 
  

_
_

 
« 

  

 
 "

" 
~

 ~



T
a

L
le

 
I.

 
C

h
e

m
ic

a
l 

d
a
ta

 
fo

r 
s
tr

e
a

m
 

s
e
d
im

e
n
t 

a
n

d
 

m
o
ra

in
e
 

s
e
d
im

e
n
t 

s
a

m
p

le
s
* 

C
h

u
y
a

c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t*

 
A 

la
s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m

p
le

L 
<j 

t 
i 
to

d
e

L
o

n
g

 i
 t

 u
d

e

0
2
5
9
S

0
2
6
0
S

0
2
6
2
S

0
2
6
4
S

0
2
6
5
S

0
2
6
6
S

0
2
6
7
S

0
2
6
9
S

0
2
7
0
S

0
2
7
1
3

0
2
7
2
S

0
2
7
3
S

0
2
7
4
S

0
2
7
5
S

0
2
7
6
S

0
2
7
7
S

0
2
8
3
S

0
2
8
o
S

U
2
8
7
S

0
2
8
8
S

it
* 

0
2
9
4
S
 

W
J
 

0
2
9
5
S

0
2
9
6
S

0
2
9
7
S

0
2
9
8
S

0
2
9
9
S

0
3
0
0
S

0
3
0
1
S

0
3
0
2
S

0
3
0
3
S

0
3
0
4
S

0
3
0
5
S

0
3
0
7
S

0
3
0
&
S

0
3
1
0
S

0
3
1
1
 S

03
1 
2S

03
1 

3S
03

1 
4S

03
1 
5S

03
1 
6S

03
1 

7S
U3
1 
83

03
1 
9S

0
3
2
0
S

6
U 60 6J 00 oO 60 60 60 60 60 60 60 60 60 60 60 60 60 60 6J 60
 

60 60 60 60 60 60 60 60 00 60 00 6
0 60 6
0

6
0 60 60 6G 6
0 60 60 60 60 60

20 19 28 23 28 28 29 23 20 21 1<
J

16 23 23 12 1 
A

30 33 1 
1

1 
A

31
 

23 28 28 28 27 31 33 34 36 38 A3 42 43 40 39 38 39 54 5<
.

53 53 53 51 5u

5
42 1 
8

40 50 50 42 50 18 12 1 
5

10
8

45 52 22 45 10
2

20

5 
20 42 42 10 J2 52 10 53 42 10  *
0

27
3

13

5
22 45 38 35

5
22 30
2

25

1 
44

1 
44

14
4

1 
44

1 
44

1 
44

1 
44

14
4

1 
44

1 
44

14
4

14
4

1 
44

14
4

14
4

1 
44

1 
44

1 
44

1 
44

1 
44

14
5

14
5

14
5

14
5

14
5

14
5

14
5

14
5

14
5

14
5

14
5

14
5

14
5

14
5

14
6

14
6

14
5

1
4
5

14
6

14
6

14
6

14
6

14
6

14
6

14
6

31 31 25 30 35 35 11 39 37 41 39 36 23 25 30 34 .5
7

44 35 37 14
 7 9

10 1 
1

15 23 26 24 27 24 26 53 53
1 7

t>
9

57
8 e

10 11 14
7 5

48 10 45 22 22 35 58 0
52 58 38
5

28
5

18 52 30
0 0 0

20
 

30 45
5

30 30 10 22 53 28 20 20 32 55 22 48 30 23 10 30 15 35 38 2b
5

F 
e-
pc
 t

 .
s

7.
0

1
0
.
0

5.
0

5.
0

5
.
0

5.
0

7.
0

1
0
.
0

1
0
.
0

5
.
0

5
.
0

1
0
.
0

7
.
0

7
.
0

7.
0

10
.0
7
.
0

5.
0

3
.
0

3.
0

3.
0

2
.
0

5
.
0

2.
0

3.
0

3.
0

3
.
0

5.
0

3.
0

3.
0

5.
0

7.
0

3
.
0

3.
0

5
.
0

3
.
0

2
.
0

3
.
0

3.
0

2
.
0

3
.
0

3
.
0

3.
0

2
.
0

3
.
0

M 
g 
- 
p 

c 
t 

.
s 2
.
0
0

2
.
0
0

3
.
0
0

1 
.5
0

2
.
0
0

1 
.0

0
1 
.5

0
3
.
0
0

5
.
0
0

1
.
5
0

2
.
0
0

5
.
0
0

2
.
0
0

1 
.5
0

2
.
0
0

3
.
0
0

2
.
0
0

1 
.0
0

2
.
0
0

3
.
0
0

2
.
0
0

1 
.5
0

2
.
0
0

2
.
0
0

' 
1
.
5
0

1 
.5

0
2
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

3
.
0
0

5
.
0
0

2
.
0
0

1 
.0

0
3
.
0
0

1 
.5
0

1 
.
5
0

1 
.5

0
1 
.5
0

1 
.0
0

2
.
0
0

2
.
0
0

1 
.5

0
1
.
5
0

1 
.
0
0

C 
a
-
p
c
 t

 .
s 1
.
5
0

.5
0

2
.
0
0

1 
.5

0
1
.
0
0

1
.
5
0

1
.
0
0

1
.
0
0

3
.
0
0

1 
.
0
0

1 
.
5
0

5
.
0
0

.
3
0

.
1
5

.
5
0

3
.
0
0

1 
.
0
0

1
.
5
0

3
.
0
0

1
.
5
0

2
.
0
0

1
.
5
0

1
.
0
0

1 
.5

0
1
.
0
0

1
.
5
0

1
.
5
0

1 
.0

0
1 
.0

0
1
.
5
0

2
.
0
0

5
.
0
0

1 
.
0
0

1 
.5

0
3
.
0
0

.
7
0

.5
0

1
.
5
0

1
.
5
0

.7
0

1 
.0

0
.7
0

1
.
0
0

1 
.
0
0

1
.
5
0

Ti
-p
c 

t 
.

s 1 
.0

0
1
.
0
0

.7
0

.
5
0

.7
0

.5
0

.
7
0

.7
0

1
.
0
0

.
5
0

.
5
0

1
.
0
0

.
7
0

.7
0

.
7
0

1
.
0
0

.
5
0

.
5
0

.
5
0

.
7
0

.
5
0

.5
0

.7
0

.
3
0

.5
0

.5
0

.
5
0

.5
0

.5
0

.5
0

.
7
0

.7
0

.
7
0

.
5
0

.
5
0

.
3
0

.3
0

.5
0

.
7
0

.5
0

.5
0

.
5
0

.5
0

.
5
0

.
5
0

M
n
-
p
p
m

s 1
*
5
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

1
/
5
0
0

1 
/
5
0
0

1 
/
O
O
O

1
/
5
0
0

2
/
0
0
0

1
/
5
0
0

7
0
0

3
/
0
0
0

3
/
0
0
0

1 
/
5
0
0

1
/
5
0
0

1 
/
O
O
O

2
/
0
0
0

1 
/
5
0
0

7
0
0

1
/
5
0
0

1
/
0
0
0

1
/
5
0
0

1 
/
5
0
0

1
/
5
0
0

2
/
0
0
0

1
/
0
0
0

1 
/
5
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

1
/
5
0
0

2
/
0
0
0

2
/
0
0
0

1
/
5
0
0

1
/
0
0
0

50
0

1 
/
O
O
O

1
/
0
0
0

5
0
0

7
0
0

7
0
0

A
g
-
p
p
m

s

N N N N N N N N N N N N 
 

N N N N N N
%

N N

3
.
0

N
<
.
5

N N N N N N N N N N N
<
.
5

N N N N N N N N N N

A
s
-
 p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

S

70 70 1 
5

10 50 20 30 50 10 10 2
0 1 
5

10
0

10
0

1
0
0

1
0
0 20 15 50 50 2
0 15 20 20 30 20 20 30 2
0

20 1 
5

10 50 1 
5

30 2
0 30 50 20 1 
5

20 30 20 30 20

B
a
-
p
p
m

s 70
0

7
0
0

50
0

70
0

7
0
0

1 
/
O
O
O

50
0

1
/
0
0
0

30
0

7
0
0

50
0

20
0

70
0

70
0

70
0

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

7
0
0

1
/
0
0
0

1 
/
O
O
O

1 
/
O
O
O

1 
/
5
0
0

1
/
0
0
0

1
/
0
0
0

70
0

1
/
0
0
0

1 
/
5
0
0

1 
/
O
O
O

1
/
0
0
0

50
0

30
0

1 
/
5
0
0

1 
/
O
O
O

70
0

50
0

7
0
0

1 
/O
OO

7
0
0

  
70
0

70
0

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

1 
/
O
O
O



T 
j t

> I
 e
 

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
an
a 

m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

m,
j 
le

G
2
5
9
S
 

0
2
o
O
S
 

0
2
6
2
S
 

Q
2
6
4
S
 

'J
26

5S

0
2
6
6
S
 

0
2
6
7
S
 

2
2
6
9
S
 

0
2
7
0
S
 

0
2
7
1
S

0
2
7
2
S
 

0
2
7
3
S
 

0
2
7
4
S
 

0
2
7
5
S
 

0
2
7
6
S

0
2
7
7
S
 

0
2
&
3
S
 

0
2
8
6
S
 

0
2
8
7
S
 

0
2
8
3
S

0
2
9
4
S
 

0
2
9
5
S
 

0
2
9
6
S
 

0
2
9
7
S
 

0
2
9
8
S

0
2
9
9
S

0
3
0
G
S
 

03
01
 S

 
0
3
0
2
S
 

0
3
0
3
S

0
3
0
A
S
 

0
3
0
5
S
 

0
3
U
7
5
 

0
3
0
8
S
 

0
3
1
0
S

0
3

1
 1

 S
 

0
3

1
 2

S
 

0
3

1
 3

5 
0

3
U

S
 

0
3

1
5

3

0
3

1
 o

S
 

0
3

1
 7

S
 

0
3

1
8

S
 

0
3

1
9

S
 

0
3

2
0

S

d
e
-p

p
m

1
.0

0
.0 1
.3

1
.0

1
.0

 
<1

 .
0

1
.0

 
<

1
.0

1
.0 N

1
.0

 
1

.0
 

1
.0

0
.0

 
1

.5
 

1 
.5

 
1

.0
 

1
.0

0
.0 1
.0

 
1

.0 N
1

.0
 

0
.0 1 
.5

<1
 .

0
O

 .
0

1
.0

0
.0

0
.0

 
1

.0
 

1 
.0

 
1 
.0

 
1 
.0

B 
i
-
p
p
m

s

N It N N N N N N N N N N N N N N N N N N N N N N N f, N N N N N N N N N N N N fj N N N N N N

C 
0 
- 
p 
p 

iTi
S

50 30 30 20 30 15 30 30 50 30 30 50 30 20 30 50 20 20 30 50 30 20 50 20 30 70 30 50 30 30 50 70 30 20 50 50 50 30 20 15 20 30 20 20 20

C 
r 
- 

p 
p 

m
s

1 
5
0
 

1
5

0
 

1
5
0
 

7
0
 

10
G 7
0

1
0

0
1
5
0

20
0

10
0

1
5

0
20

0
10

0
1
5
0

15
0

2
0
0

10
0 70

2
0
0

2
0
0

10
0 

15
U 

2
0
0
 

10
0 

10
0

1U
O 

10
0 

15
0 

10
0 

15
0

2
0
0

3
0
0

3
0
0

1
0
0

30
0

15
0 

1
0
0
 

15
0 

2
U
O
 

1
0
0

3
0
0

15
0

1
5
0

10
0

15
0

C 
u
-
p
p
m

s

1
0
0 7
0

1
5
0 20 50 15 30 70

1
5
0 50 7
0

2
0
0 30 50

1
0
0

1 
50 30 20 30 50 30 30 70 30 50 30 50 50 70 30

1 
0
0

1
5
0 50 20

1
0
0 30 30 30 30 2
0 30 30 30 1 
5

2
0

L
a
-
p
p
m

s

30 20 20 20 50 70 70 70 20 50 30 20 50 50 50 50 30 7U
N

20 20 20 30 30 20 30 30 30 20 50 30 20 30
2
0
0 30 70
N

30 50 50 30 50 50 30 50

M
o
-
p
p
m

s

N N N N N N N N N
<5

N N N N N N N N N N N N N N 5 5 N N N N N N N N N 7 N N N N N N N N N

N 
b
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
i 
-
p
p
m

s

70 70 70 20 50 20 50 70
10
0 30 7
0 70 7
0

70 70

10
0 50 30 50 70 30 30 70 50 50 30 50 70 30 50 50 7
0 50 30

10
0 50 50 50 70 30 50 50 30 30 30

P 
b
-
p
p
m

s

20 20 15 15 30 15 15 20 10 20 10
0
0 30 20 20 10 20 15 20 20 30 30 50 30 30 30 50 30 30 50 15

O
O 30 20 20 30 20 30 20 20 30 30 20 30 30

S
c
-
p
p
m

s

50 3U 30 30 30 30 30 50 70 20 50 70 30 50 50 50 20 20 30 50 30 30 50 20 30 30 30 50 30 30 50 70 3
0

30 50 2
0

20 30 20 20 30 30 3
0 20 30

S
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a
b
le

 
I.

 
C

h
e

m
ic

a
l 

d
a
td

 
fo

r 
s
tr

e
a
m

 
s
e
d
im

e
n
t 

a
n
d
 

m
o
ra

in
e
 

s
e
d
im

e
n
t 

s
a

m
p

le
s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/
 

A 
la

s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m

p
le

S
r-

p
p

n
i 

s
V

-p
p
m

 
s

 p
p

m
 

s
Y 
-p

p
 (!

)

S

Z 
n
-p

p
m

 
s

Z 
r-

p
p
m

 
S

A
u
~

p
p
m

 
a

a
Z

n
-p

p
m

 
a
a

S
b

-p
p

m
 

a
a

C
d
-p

p
m

 
aa

A
s
-p

p
m

 
a
a

0
2
5
V

S
 

0
2

6
G

S
 

0
2

6
2

S
 

0
2

6
4

S
 

0
2

6
5

S

G
2

6
6

S
 

0
2

6
7

S
 

G
2
6
9
S

 
0

2
7

0
S

 
0
2
7
1
 S

0
2

7
2

S
 

0
2

7
3

S
 

0
2

7
4

S
 

C
2

7
5

S
 

0
2

7
6

S

0
2

7
7

S
 

0
2

8
3

S
 

0
2

8
6

S
 

0
2

8
7

S
 

U
2

8
8

S

0
2

9
4

S
 

0
2

9
5

S
 

0
2

9
6

S
 

0
2
9
^
5
 

0
2

9
8

S

0
2

9
9

S
 

U
3

0
0

S
 

0
3

0
1

S
 

0
3

0
2

S
 

0
3

0
3

S

0
3

0
4

S
 

0
3

0
5

S
 

0
3

0
7

S

0
3
1
 O

S

0
3

1
 1

S
 

0
3

1
2

S
 

0
3

1
 3

S
 

0
3

1
 4

S
 

0
3
1
 5

S

0
3
1
 6

S
 

0
3
1
 7

S
 

0
3

1
 d

S
 

C
3

1
9

S
 

0
3

2
U

S

1
5

0
1
5
0

3
0

0
30

0
30

0

50
0

20
0

30
0

30
0

20
0

30
0 

20
0 

20
0 

15
0 

2C
O

30
0

30
0

50
0

50
0

30
0

30
0

50
0

30
0

D
O

O
3

0
0

3
0

0
 

5
0

0
 

3
0
0
 

2
0
0
 

SO
U

<>
00
 

20
0 

3
0
0
 

15
0 

20
0

10
0

20
0

50
0

50
0

30
0

50
0

30
0

50
0

30
0

50
0

50
0

30
0

15
0

15
0

2
0
0

15
0

2
0
0

20
0

50
0

2
0
0

30
0

50
0

2
0
0

30
0

20
0

50
0

20
0

15
0

2
0
0

20
0

15
0

15
0

20
0

15
0

15
0

20
0

20
0

2
0
0

20
3

20
0

30
0

30
0

20
0

10
0

30
0

15
0

15
0

15
0

10
0

10
0

15
0

15
0

15
0

10
0

15
0

N N N N N N N (4 N N N N N N N N N N N N N N N N N N N N n n N N N N N n N N N N ;j N N .M II

3
0 30 20 20 20 30 20 30 30 2
0

20 30 20 2
0 1 
5

50 30 30 20 3
0

30 20 30 20 20 30 30 3
0 20 30 50 70 20 50 3
0

70 20 20 30 20 3
0 20 30 20 30

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 N 

<
2
0
0 N

<
2
0
0

<
2
0
0 N N N

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0

<
2
0
0
 N

<
2
0
0
 N

<
2
0
0 N N

<
2
0
0
 

<
2
0
0
 

<
2
0
0 N

<
2
0
0
 

<
2
0
0
 

<
2
0
0 N N

<
2
0
0
 

<
2
0
0
 

<
2
0
0

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 N N 

<
2
0
0 N 

<
2
0
0 N

20
0

2
0
0

1
5
0

1
5
0

30
0

7
0
0

50
0

15
0

15
0

10
0

15
0

10
0

2
0
0

1
5
0

1
5
0

10
0

2
0
0

3
0
0

15
0

15
0

2
0
0

2
0
0

1
5
0

15
0

15
0

15
0

10
0

15
0

10
0

15
0

10
0

1
0
0

15
0

2
0
0

10
0

15
0

15
0

1
5
0

20
0

2
0
0

2
0
0

15
0

2
0
0

10
0

15
0

N N N N N N N N N N N N N N
 N N N N
 

N N N N N N N .
1
0

N N N N N N
 

N N N N N N N N N
 N N N N

1
0
0 9
0

1
3
0

1
2
0 50 90 50 85

1
1
0 75 9
0

6
0

6
0

1
2
0

1
5
0 95 90 85 95 45 6
0

1
1
0 65

1
3
0 85

1
1
0
9
0

1
2
0

1
3
0

1
2
0

1
2
0 75

1
4
0 10 55 75 80

1
2
0 55 70 70 70 95 70 70



T
a
c
le

 
I.

 
C

h
e
m

ic
a
l 

d
a

tJ
 

fo
r 

s
tr

e
a
m

 
s
e

u
im

e
n

t 
a

n
a

 
m

o
ra

in
e

 
s
e
d
im

e
n
t 

s
a

m
p

le
s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A 

I 
a 

s 
k 
a
--

c
o
n
t 

i n
u
e
d

S
a
m

p
le

L
a

t 
i 

C
o
d
e

L
o

n
g

it
u

d
e

CO

03
21

5,
C
3
2
2
S

0
3
2
3
S

U
3
2
4
S

G
3
2
5
S

G
3
2
6
S

G
3
2
7
S

0
3
2
8
3

0
3
2
9
S

0
3
3
0
S

0
3
3
1
S

0
3
3
3
$

0
3
3
4
S

0
3
3
5
S

0
3
3
o
S

0
3
3
7
S

0
3
3
9
3

0
3
4
0
S

0
3
4
1
S

0
3
4
2
5

G
3
4
3
S

03
4<
.S

0
3
4
5
S

G
3
4
7
S

G
3
4
8
S

0
3
4
9
S

0
3
5
0
S

G
3
5
1
S

0
3
5
2
S

0
3
5
3
S

G3
 5
4S

0
3
5
5
S

0
3
5
8
5

0
3
5
9
S

0
3
6
0
S

0
3
6
 1
S
1

0
3
6
2
S

0
3
6
3
S

0
3
6
4
S

0
3
6
5
S

0
3
6
6
S

0
3
6
7
S

0
3
6
8
S

03
6-
)S

0
3
7
0
S

o
U 60 6
0

6
0

6
0 60 oO 6
0

oO 60 60 6
0 60 60 60 60 60 oO 6
0

60 60 oO 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 6
0 60 6
0

60

49 52 50 49 4
9

4
8 47 45 45 45 44 4
4

39 41 4
2 42 49 50 50 47 35 33 33 31 30 30 27 27 26 27 25 23 2
7

27 27 2? 25 25 24 24 23 22 21 23 22

10 42 45 10 40 4
8 25 28 45 45 58
2

52 18 22 40 30
8

25 48

2
25 15 35 45 5G 30 35 40 38 32 50 10 10 15 28 50 35 22 40

5 5 6
12 32

1
4
6

1
4
5

1
4
5

14
5

1
4
5

1
4
6

1
4
6

1
4
5

1 
46

1
4
6

1
4
6

1
4
6

1
4
6

1
4
6

1
4
6

1
4
6

1
4
5

1
4
5

14
5

14
5

1 
45

1
4
5

14
5

1
4
6

14
6

1 
46

14
6

1
4
6

14
6

1
4
6

1
4
6

1
4
6

1
4
6

1
4
6

1
4
6

1
4
6

1
4
6

1
4
6

1
4
6

1
4
6

1
4
6

1
4
6

1
4
6

1 
46

1
4
6

1
0

5
7 59 54 52

1 3
58
9

10 13 10 12 10
7 3

43 49 49 51 53 55 59
5 6

1 
3

1 
5

11 22 22 22 22 27 29 31 33 37 37 41 41 42 4
3 34 33 35

55 1U 48
(}

50

3
48 22 50 20 32 12 52 50 35 58 30 42
5 5

55 30 50 10 50 30 55 55
5 5 5 0 5

20 55 45 50 40
2 0 0 0

48 25 28

F 
e
-
p
c
 t

 .
s

3.
0

5
.
0

5
.
0

3.
0

3
.
0

3
.
0

3
.
0

2
.
0

2
.
0

2
.
0

3
.
0

1
.
5

5
.
0

2
.
0

3.
0

2.
0

5
.
0

5.
0

3.
0

2.
0

3.
0

3
.
0

2
.
0

1
0
.
0

3
.
0

5
.
0

5.
0

5.
0

3.
0

5
.
0

3
.
0

7
.
0

5
.
0

5.
0

5
.
0

3.
0

2
.
0

2.
0

2
.
0

2
.
0

2.
0

2
.
0

3.
0

3
.
0

3
.
0

M
g
-
p
c
 t

 .
s 1 
.5

0
2
.
0
0

3
.
0
0

1 
.
0
0

1
.
0
0

1
.
5
0

3
.
0
0

1 
.
0
0

1 
.
5
0

.
7
0

1 
.
5
0

.
7
0

2
.
0
0

1
.
5
0

2
.
0
0

1 
.0

0
1 
.5

0
2
.
0
0

1 
.0

0
1 
.5
0

1 
.0

0
2
.
0
0

.7
0

2
.
0
0

2
.
0
0

1 
.
5
0

2
.
0
0

3
.
0
0

1
.
5
0

2
.
0
0

2
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

1
.
5
0

1 
.0

0
1
.
5
0

1 
.
0
0

1 
.0
0

1 
.
5
0

2
.
0
0

1 
.5

0
1 
.
5
0

C 
a
-
p
c
 t

 .
s

.
7
0

1
.
5
C

1
.
5
0

1
.
0
0

1
.
0
0

1
.
0
0

1 
.0

0
1
.
5
0

.3
0

.
7
0

1
.
0
0

.
7
0

2
.
0
0

.
7
0

.
5
0

1 
.0

0
1 
.0

0
1
.
0
0

1
.
0
0

2
.
0
0

.2
0

.
7
0

.5
0

1 
.
0
0

.
3
0

.
3
0

.5
0

.5
0

.
2
0

.
7
0

.
5
0

1
.
0
0

.
7
0

.
2
0

.
3
0

.
5
0

.
3
0

.5
0

.
2
0

.2
0

.1
5

.3
0

.7
0

.
3
0

.
3
0

T
i
-
p
c
 t

 .
s

.
5
0

.
5
0

.
5
0

.3
0

.5
0

.3
0

.
3
0

.3
0

.
3
0

.
2
0

.5
0

.
1
5

.3
0

.
2
0

.
3
0

.
2
0

.5
0

.
5
0

.
7
0

.
5
0

.5
0

.
5
0

.2
0

.5
0

.
5
0

.
5
0

.5
0

.5
0

.5
0

.
5
0

.
5
0

1
.
0
0

.
7
0

.
5
0

.
5
0

.
5
0

.3
0

.3
0

.5
0

.
5
0

.5
0

.
5
0

.5
0

.
5
0

.5
0

M
n
-
p
p
m

s 1
/
0
0
0

1 
/
5
0
0

1
/
0
0
0

7
0
0

5
/
0
0
0

1
/
0
0
0

1
/
5
0
0

7
0
0

7
0
0

5
0
0

7
0
0

5
/
0
0
0

3
/
0
0
0

1 
/
5
0
0

1
/
5
0
0

5
0
0

1
/
5
0
0

5
/
0
0
0

>
5
/
0
0
0

7
0
0

2
/
0
0
0

1
/
5
0
0

1
/
5
0
0

>
5
/
0
0
0

2
/
0
0
0

1
/
5
0
0

3
/
0
0
0

1
/
5
0
0

5
0
0

1
/
5
0
0

1
/
0
0
0

1
/
0
0
0

1
/
5
0
0

5
0
0

1
/
5
0
0

3
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

1 
/
5
0
0

5
0
0

7
0
0

A
g
-
p
p
m

s

N N N N N N N N N N N N N N N N
<.

5 N N N N N N N N N N N N N N N N N N N N N N N N N N N N

As
- 
p
p
m

s

N N N N N N N N N N N N N
2
0
0

5
0
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
 m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

* s

30 10 10 20 1 
5

20 50 30 30 20 50 3
0 1 
5

2
0 20 30 20 20 15 20 30 50 30 10 5
0

50 50 50 50 30 30 50 50 50 50 50 30 30 50 50 50 50 50 50 50

B
a
-
p
p
m

s

7
0
0

5
0
0

5
0
0

7
0
0

5
0
0

1
/
0
0
0

1 
/O
OO

1
/
0
0
0

1
/
0
0
0

5
0
0

1 
/
O
O
O

5
0
0

30
0

5
0
0

5
0
0

70
0

7
0
0

7
0
0

5
0
0

1
/
0
0
0

7
0
0

7
0
0

3
0
0

50
0

7
0
0

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

7
0
0

1
/
0
0
0

7
0
0

70
0

1 
/
O
O
O

70
0

7
0
0

7
0
0

50
0

50
0

70
0

7
0
0

7
0
0

1 
/
O
O
O

70
0

7
0
0

70
0



T
a
tl

e
 

I.
 

C
h

e
m

ic
a
l 

d
a
ta

 
fo

r
st

re
a
m

 
se

d
im

e
n
t 

an
a 

m
o

ra
in

e
 

se
d

im
e
n

t 
sa

m
p

le
s*

 
C

h
u
g
ac

h
 

N
a
ti

o
n
a
l 

F
o
re

s
t*

 
A 
la

s
k
a
--

c
o
n
ti

n
u
e
d

S
a
m
p
l
e

03
21
 S

1 
0
3
2
2
S
 

0
3
2
3
S
 

0
3
2
4
S
 

0
3
2
5
S

0
3
2
6
S
 

0
3
2
7
S
 

0
3
2
8
S
 

0
3
2
9
S
 

0
3
3
0
S

0
3
3
1
S
 

0
3
3
3
S
 

0
3
3
4
S
 

0
3
3
5
S
 

0
3
3
o
S

0
3
3
7
S
 

U
3
3
9
S
 

0
3
4
0
$
 

0
3
4
1
S
 

0
3
4
2
S

0
3
4
3
S
 

0
3
4
A
S
 

0
3
4
5
S
 

0
3
4
7
S
 

0
3
A
d
S

0
3
4
9
S
 

0
3
5
0
S
 

CJ
35

1S
 

0
3
5
2
S
 

0
3
5
3
S

0
3
5
4
S
 

0
3
5
5
S
 

0
3
5
8
S
 

0
3
5
9
S
 

C
3
6
U
S

0
3
6
1
S

1 
0
3
6
2
S
 

0
3
6
3
S
 

0
3
0
4
S
 

0
3
6
5
S

0
3
6
6
$
 

0
3
6
7
S
 

0
3
o
8
S
 

0
3
6
9
S
 

0
3
7
0
S

d
e
-
p
p
m
 

B
i
-
p
p
m
 

C
o
-
p
p
m
 

s 
s 

s

1.
0 

0
.
3
 

0
.
0
 

1.
C)
 

1.
0

1.
0 

1.
5 

1.
0 

1.
0 

1.
5

1.
5 

2.
0 

0
.
0
 

2.
0 

2
.
0

1 
.5
 

1.
5

1.
0 

0
.
0
 

1.
0

1 
.0

 
1.
0 

1.
0 

1.
0 

1.
0

1.
0 

1.
0 

1.
0 

0
.
0
 

0
.
0

0
.
0
 

0
.
0
 

0
.
0
 

1 
.U

 
1.

0

1.
0 

0
 .
0 

1.
0 

0
 .
0 

<1
 .
0

1.
0 

1.
0 

0
.
0
 

0
.
0
 

0
.
0

N N N N N N N N N N N N N N N N M N N N N N N N N N N N N N N N N N N N N N N N N N N N N

20
 

30
 

30
 

15
 

20 20
 

30
 

15
 

15
 

20 20
 

30
 

50
 

30
 

20 20
 

30
 

30
 

15
 

20 50
 

50
 

20
 

70
 

30 30
 

50
 

3D
 

30
 

30 2U
 

50
 

30
 

70
 

30 50
 

20
 

15
 

2u
 

20 20
 

30
 

30
 

30
 

20

C
r
-
p
p
m
 

Cu
-p

pn
t 

s 
s

2
0
0
 

2
0
0
 

2
0
0
 

10
0 70

1
0
0
 

1
0
0
 

1
0
0
 

70
 

50

10
0 30
 

3
0
0
 

70
 

30 50
 

10
0 

15
0 70
 

1
0
0

10
0 

1
0
0
 

50
 

2
0
0
 

1 
50

10
0 

15
0 

10
0 

1
5
0
 

10
0

1
0
0
 

20
0 

1
5
0
 

1
0
0
 

10
0

10
0 70
 

50
 

10
0 

15
0

10
0 

1
0
0
 

15
0 

10
0 

10
0

30
 

7
0
 

30
 

20
 

50 30
 

30
 

20
 

30
 

1 
5

20
 

10 50
 

20
 

20 1 
5 

50 50
 

70
 

3
0

2
0 30
 

20
 

50
 

30 20
 

50
 

30
 

3
0
 

3
0 30
 

7
0
 

7
0
 

30 30 20
 

70
 

50
 

20
 

50 3
0
 

30
 

70
 

30
 

50

L
a
-
p
p
m
 

M
o
-
p
p
m
 

N
D
-
p
p
m
 

N
i
-
p
p
m
 

P
b
-
p
p
m
 

s 
s 

s 
s 

s

30
 

20
 

20
 

50
 

30 20
 

20
 

50
 

50
 

20 50
 

20
 

20
 

30
 

7
0 50
 

50
 

20
 N 

50 20
 

30
 

<
2
0
 

50 20 30
 

30
 

20
 

20
 

20

N 20
 

20
 

20
 

20 20
 N 

30
 

30
 

30 20
 

30
 

20
 

50
 

<
2
0

N N N N N N N N N N N N N 5 7 N N N N N N 
1
0
 N N N N 

<
5 N N N N
 N N N N N
 N N N N N N N N N

N N
 N N N N N N N N N
 N
 

N N
 N N
 N N
 N N N
 N
 N N N N N N N N N N
 

N N 
. 

N N N N N N N N N N N

30
 

50
 

50
 

20
 

3
0 3
0
 

50
 

30
 

30
 

2
0

3
0
 

20
 

7
0
 

30
 

2
0 20
 

50
 

50
 

20
 

30 50
 

50
 

20
 

70
 

50 50
 

70
 

50
 

50 50 50
 

70
 

70
 

30
 

30 3
0
 

30
 

20 20
 

20 30
 

3
0
 

50
 

30
 

50

20
 

20
 

20
 

30 20 30
 

50
 

30
 

30
 

20 20
 

15
 

30
 

50
 

50 50
 

20
 

30
 

20
 

30 30
 

50
 

15
 

20
 

50 30
 

50
 

50
 

30 30 30
 

30
 

50 50
 

30 30
 

20
 

30
 

20
 

20 20
 

50
 

30
 

20 20

Sc
-p

ij
m

s

30
 

30
 

50
 

20
 

30 30
 

30
 

30
 

20
 

15 20
 

10
 

30
 

15 10 15 30 30
 

30
 

30 20
 

30
 

15
 

50
 

20 20
 

30
 

20
 

20
 

30 20 50
 

30
 

20
 

20 30
 

30
 

20
 

30
 

30 30
 

30
 

50
 

30
 

30

S
n

-p
p

m
 

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a
b
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
a
n
a
 
m
o
r
a
i
n
e

s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A 
la

s 
k 
a 
 
c
o
n
t
 i

 n
 j
e
d

S
a
m
p
l
e

0 
3 
2 

1 
S1

0
3
2
2
S

0
3
2
3
S

0
3
2
4
S

0
3
2
5
S

0
3
2
6
S
 

0
3
2
7
S
 

0
3
2
8
S
 

0
3
2
9
S
 

0
3
3
0
S

0
3
3
1
S
 

0
3
3
3
S
 

0
3
3
4
S
 

0
3
3
5
S
 

0
3
3
6
S

0
3
3
7
S
 

0
3
3
9
S
 

0
3
4
0
S
 

0
3
A
1
S
 

0
3
4
2
S

G
3
4
3
S
 

0
3
4
4
S
 

0
3
A
5
S
 

G
3
4
7
S
 

0
3
4
3
S

0
3
4
9
S
 

0
3
5
0
S
 

0
3
5
1
S
 

0
3
5
2
S
 

D
3
5
3
S

0
3
5
4
S
 

0
3
5
5
S
 

G
3
5
8
S
 

0
3
5
9
S
 

0
3
6
0
S

0
3
6
1
 S

1
G
3
6
2
S

0
3
6
3
S

0
3
&
4
S

U
3
6
5
S

0
3
6
0
S
 

O.
J6
7S
 

0
3
6
5
S
 

0
3
6
9
S
 

0
3
7
0
S

S 
r-

p
p

m
S

2
0
0
 

2
0

0
2

0
0

2
0

0
2

0
0

3
0
0
 

3
0
0

2
0

0
3

0
0

2
0
0

3
0
0
 

1
0

0
1

0
0

1
5

0
1
0
0

1
5
0

3
0
0

3
0

0
2

0
0

3
0
0

1
5

0
3
0
0

2
0

0
1
5
0

2
0
0

20
U

 
2
0
0

3
0

0
15

G
3
0
0

2
0

0
 

2
0
0

3
0
0

2
0
0

2
0

0

20
U

 
3

0
0

3
0

0
2

0
0

3
0

0

2
0

0
 

2
0
J

3
0

0
2
0
0

2
0

0

V 
-p

p
m

S 1
5
0
 

1
0

0
1

5
0

1
0

0
1
0
0

1
5
0
 

1
0
0

1
0

0
1
0
0

1
0
0

1 
50

 
7
0

2
0
0

1
0
0 7
0

7
0

1 
50

2
0
0

1
5

0
1

5
0

2
0

0
2
0
0

1
0
0

3
0

0
1
5
0

2
0

0
 

2
0
0

1
5
0

2
0

0
2

0
0

2
0

0
 

3
0
0

2
0

u
2
0
0

1
5

0

1
5

0
 

1
0

0
1

0
0

1
5

0
1

5
0

1
5

0
 

1
5
0

2
0
0

1 
5

0
1

5
0

W
-p

p
m

S

N N N N N N
 N N N N N
 N N N

<
5
0 N T4 N N N N N N ,J N N N N N N N

 
N N N N N N N N N N

 ij N N N

Y
-p

p
m

s

2
0
 

3
0

2
0

15 5
0

2
0
 

2
0

2
0 15 1 
5

2
0
 

1
5

3
0 3
0

5
0

3
0

2
0

7
0

7
0

3
0 15 2
0

1
0

7
0

2
0 2
0

 
3

0
2
0

1
5

2
0 1 
5 

3
0

3
0

2
0

2
0

2
0

 
15 2
0

2
0

2
0 3
0
 

3
0

3
0

2
0

1
5

Z
n
-p

p
m

s <
2
0
0
 N N N

<
2

0
C

<
2
0
0
 

2
0
0

<
2

0
0 N N N 

<
2
0
0

<
2
0
0
 

.
N N N

<
2

0
0

<
2
0
0

<
2
0
0 N

2
0
0

<
2
0
0 N

2
0
0

2
0
0

2
0
0
 

<
2
0
0

3
0

0
<

2
0

0
<

2
0

0 N 
<

2
0

0
2

0
0

<
2
0
0

<
2

0
0

<
2
0
0
 N

<
2

0
0 N N

<
2

0
0

 
<

2
0
0

<
2
0
0 N N

Z 
r-

p
p

m
 

s

1
5

0
 

1
5
0

1
0
0

3
0

0
1
5
0

1
5

0
 

1
5
0

1
5
0

1
5

0
1

0
0

2
0
0
 

7
0

1
0

0
1
5
0

1
5

0

2
0

0
1

0
0

1
5
0

1
5
0

1
0
0

1
5
0

1
5
0

5
0

1
0
0

1
5

0

1
0

0
 

1
5
0

1
5

0
1

5
0

1
5
0

1
0
0
 

1
0

0
2
0
0

1
0
0

1
5

0

1
5

0
 

1
5
0

1
0

0
1
5
0

1
5

0

1
5
0
 

2
0

0
1
5
0

1
5
0

1
0
0

A
u

-p
p

m
 

a
a N N N N N N N N N N N N N N N N N N N N N  
 ~

N N N N N N N N N N N N N N N N N N N
 N N N N

2 
n
-p

p
m

 
a

a

8
0
 

1
1

0
8
5

8
5

6
0

6
5
 

9
5

7
0

8
5

6
5

 
8
5

1
5

0
7
5

4
5

8
5

9
0

8
0

6
0

4
5

**
 "

*

1
1

0
1
5
0

1
1

0
 

9
0

9
0

1
1

0
1

2
0

7
5

8
0

9
5

1
3

0
1

2
0

8
5

 
1

6
0

9
5

9
5

6
5

7
0
 

7
5

8
5

7
5

8
0

S
b

-p
p

m
 

a
a  ^ 

*
"~ -
-

""
"

~
~

-
-

"*
 *

*

**
 *

*

-
-

w
  
»

" 
""

  
  

»

-- "~  "
  -- m
 ~

*
 "

"

~ «M
 
~

"
 
"
*

-
-

"
*
 
*

 
  
»

-
-

 
  
"

"*
  

C
d
-
p
p
m
 

A
s
^
p
p
m
 

aa
 

aa



ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
oof^oo r^mr^f>-o o f>- o r*. f> in o o o o Of^r^vno ooooo ooooo oooor^ ooooo

moooo moooo ooooo ooooo ooooo ooooo ooooo ooooo 
T- oj m o m T  r*"» m ro oj in r*"» oj ro m rs. oj >o oj r\i r*. in r*. r*. r«-

E
a zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz
a

zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzo
o

a zzzzz zzzzz   z z z z z   z z z zzzzz zzzzz zzzzz zzzzz zzzzz
a. y v
I VI

ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
OOOrwO O O O in in in f»« f»« o in m in r»« o O m o O m O rs.rs.Oom in O O o O in in O O rs. o O O r»- O

   OJ ,  (

ooooo ooooo ooooo ooooo ooooo ooooo ooooo

ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo 
inmojojoj mOfOojvn r*.mmoo minm/o-o rovnr».or». oooor»- r*-OOOO ooooo oooom

,-fO .-OJr-r-T-.-

ooooo ooooo ooooo ooooo ooooo ooooo rsoooo ooooo ooooo
ommmm oomoo omOOO Ou"»OOO mOoOio OOOOO OOOOO OOOOO OOOOO

ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooc

j rO^r^r ^r oj »- «  oj T  roojmojoj mmoj^T

   oo>X)OT-f^i <Moo'N-^r«. minpOf-Ki ^-r»--Orvjr^ of*imo<3 ojojojj-m 
Oi r^ojwihO'vj ojr-m>r'/i ojr*"tr*"tf"»^r ^rr-*  <Mr\j WIOJOJOJT  ojojojojoj 
C 
O -o-O-O-O-O -o-O-O>O-O >OO-O>O>O o-O-OO-O -O-OO-O-O OOoO'OoOoo 3OOOWOOOO OOootJoOOO oOOOOOoooO

ooOir»i/>"^ Oi^Oo^o ojooomo inmomoj oooomi/> oooooo xjionoooo rs.ojmir»o mmnomm
in -o fo in.  ojoj K^nj^roj-t u-> fn -orvj  n^j-rj'noj oj L"\>T ^TPO'nojr  r- ^r «  mm~ir^

^%»ojojnj«  njfxjinin'n ir»inu^u^*n mminin^j1 u^^y^T^r^y min u^ in inir»i/"> i/^

OOOO3 1JOOOO OOOOO OOOOO OOOOO OOOf^a- ^OOOO
-OO-OO-O >O-OO-OO -O^O-Oinm in-O-O-O' 1"1

t/>t/>l^(/^*''' tOOOOOl/lLT UO'->UOUOUO CTOOt/^OOOO OOOOOOOOOO t/loOt/loOl/l

ps.P~fS-fv.f^. rs.f-OOoOUO OOOOOOO O3>^>OO OOO^«  r- T  r  r- r-    r-T  PvjOJ OJ.-yjOJ/\joJ OJOJOJ~1'O

OOOOO OOOOO OOOOO OOOOO OO3OO OOOOO OOO3O OOOOO OOOOO



T
a
b
le

 
1
. 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
s
tr

e
a

m
 

s
e

d
im

e
n

t 
a

n
a

 
m

o
ra

in
e

 
s
e
d
im

e
n
t 

s
a

m
p

le
s
* 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t*

 
A 

la
s
k
a
--

c
o
n
ti
n
u
e
d

S
am

p
le

0
3
7
1
S
 

0
3
7
2
S
 

03
73

!>
 

0
3
7
4
S
 

C
3
7
7
S

0
3
7
8
S
 

0
3
7
9
S
 

0
3
8
2
S
 

0
3
5
5
S
 

0
3
8
6
S

0
3
8
7
S
 

0
3
8
9
S
 

0
3
9
1
S
 

0
3
9
3
S
 

G
3
9
4
S

U
3
9
5
S

 
0

3
9

7
S

 
03

9<
JS

 
0

4
0

1
 S

 
0

4
0

3
S

G
4
U
4
S
 

G
4
0
6
S
 

G
4
0
7
S
 

0
4
0
9
S
 

0
4
1
0
S

0
4
1
1
S

04
1 
2s

04
1 
3S
 

04
 1

 5
S 

04
1 
6S

04
1 
7S

 
O
A
1
8
S
 

0
4
1
9
S
 

0
4
2
0
S
 

0
4
2
1
S

0
4
2
2
S
 

0
4
2
3
S
 

0
4
2
4
S
 

U
4
2
5
S
 

0
4
2
6
S

0
4
2
7
S
 

0
4
2
8
S
 

0
4
2
9
S
 

0
4
3
 J
S 

0
4
3
1
S

1.
0 

1.
0

<
1
.
C
 

1.
0

<
1
.
C

1 
.0

 
1 
.0

 
1.

0

<1
 .
0

<
1
.
U
 

1.
0 

1 
.5

1.
0 

1.
0

1.
0

<
1
.
0

1 
.5 M 1.
0

1.
0 

1.
0 

1 
.0
 

2
.
0
 

2.
0

2
.
0
 

2.
0 

2.
0 

2.
0 

2
.
0

1.
0

1.
0 

1.
0 

1.
0 

1 
. 
J 

1 
.0

d
i 
-p

 p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C 
O

-p
p
m

s

3
0 30 3
0

20 30 5
0 30 3
0

3
0

3
0

15 3
0

3
0

1
0

0 5
0

7
0 20 2
0 30 3
0

30 5
0

1 
0
0

3
0 30 10 1
0

3
0

7
0 3
0

3
0

1
0

15 15 3
0 50 50 1C 10 1
0

15 2
0 15 10 15

C 
r
-
p
p
m

s

15
0

20
0

1
5
0

1
5
0

15
0

1
5
0

2
0
0

1
0
0

15
0

1
5
0

15
0

15
0

2
0
0

2
0
0

3
0
0

3
0
0

15
0

15
0

15
0

2
0
0

10
0

3
0
0 70

50
0 70

10
0

10
0

10
0

1
0
0

1
0
0

1
0
0

20
0

1
5
0

15
0

1
5
0

15
0

15
0

10
0

10
0

1
0
0

10
0

1
0
0

10
0

10
0

1
0
0

C 
u
-
p
p
m

s

70 50 50 50 30

1 
50 50 50 50 3
0 20 50 70

2
0
0 70 50 50 30 30 50 50 50 50 20 20 30 30 30 30 30 30 20 30 30 50 30 30 30 20 20 30 30 30 30 30

L
a
-
p
p
m

s

<
2
0

<
2
0

<
2
0 20

<
2
0 N

<
2
0 20 20 30 50 50 bO 50 30 30 50 50 50 50 70 50 30 bO 50 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 10 70 20

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N 5 5 N
<5

N N N N N N N N N N N N N N N N N N N N

N 
b
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Ni
 -
p
p
m

S

50 50 50 50 50 50 70 50 70 50 20 30 50
10

0
10

0 70 50 50 50 70 50 70 50 70 50 20 20 50 70 50 50 20 50 50 70 50 50 20 30 20 20 50 30 30 30

P
b
-
p
p
m

s

30 20 20 20 20 15 15 20 30 50 30 30 50 50 20 30 30 30 50 50 30 20 70 10 50 10 10 30 30 50 50 10 10 20 30 30 30 10 20 10 20 20 20 20 30

S
c
-
p
p
m

s

50 50 30 30 30 50 50 20 30 30 20 30 3
0 50 70 50 30 30 30 50 30 50 20 70 30 15 15 15 15 15 15 15 15 15 20 20 20 20 20 15 20 20 20 20 15

S
n
»
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a

b
le

 
I.

 
C

h
e
ir
ic

a
l 

d
a

ta
 

fo
r 

s
tr

e
a

m
 

s
e
d
im

e
n
t 

a
n
d
 

m
o
ra

in
e

s
e

d
im

e
n

t 
s
a

m
p

le
s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A

la
s
k
a

  
 c

o
n

ti
n

u
e

d

S
a

m
p

le

0
3
7
1
S
 

0
3
7
2
S
 

0
3
7
3
*
 

0
3
7
4
S
 

0
3
7
7
S

0
3
7
6
S
 

0
3
7
V
S
 

0
3
8
2
S
 

0
3
8
5
S
 

0
3
8
6
S

0
3
8
7
S

0
3
8
9
S
 

0
3
9
1
S
 

0
3
9
3
S
 

0
3
9
4
S

0
3
9
5
S
 

0
3
9
7
S
 

Q
3
9
8
S
 

0
4
0
1
S
 

0
4
0
3
S

0
4
0
4
S
 

G
4
0
o
S
 

0
4
0
7
S
 

O
C
0
9
S
 

04
1 
OS

0
4
1
 1
S 

04
1 
2S

 
04
1 
3S
 

0
4
1
 5
S 

0
4
1
 6
S

0
4
1
 7

S
0

4
1

8
S

 
0

4
1

9
S

 
0

4
2

0
S

 
0

4
2

1
S

0
4

2
2

S
 

IH
2

3
S

 
C

4
2

4
S

 
0

4
2

5
S

 
0

<
.2

6
S

0
4

2
7

S
 

0
4

2
8

S
 

0
4
 2

9
5

 
0

4
3

0
S

 
0

4
3

1
S

2
0

0
2
0
0

1
5

0
2
0
0

20
0

2
0

0
5
0
0

2
0
0

1
0

0
3

0
0

30
0

30
0

2
0
0

1
5

0
1

0
0

1U
O

 
5

0
0

 
bO

U
 

3u
O

 
3

0
0

3
0

0
2
0
0

2
0
0

2
0

0
3
0
0

50
0

30
0

50
0

30
0

30
0

50
0

50
0

50
0

50
0

50
0

5
0

0
 

7
0

0
 

5
0

0
 

50
U

 
5

0
0

5
0

0
5

0
0

7
0
0

5
0

0
5
0
0

p
p

m
5 2
0

0
 

1S
G

 
1
5
0
 

1
0
0
 

1
5
0

2
0

0
2
0
0

2
0

0
3

0
0

2
0
0

1
5
0

2
0

0
2
0
0

2
0

0
30

0

2
0

0
2
0
0

1
5

0
2
0
0

2
0
0

U 
- 

p 
p 

m
5

Y
-p

p
m

 
' 

S

2
0
0

2
0

0
2

0
0

2
0
0

2
0
0

2
0
0

2
0

0
2

0
0

2
0
0

1
5

0

2
0
0

2
0
0

2
0

0
2

0
0

2
0
0

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

3
0 20 2
0

2
0 2
0 7
0 5
0

2
0
3
0 30 3
0

3
0 5
0 20 3
0

3
0 5
0

3
0
3
0

5
0 20 3
0 30 5
0
2
0 2
0 2
0

3
0 30 30 3
0 30 3
0

3
0 3
0 30 30 3
0

3
0 20 3
0 2
0

30 30 3
0

Z 
n
-p

p
m

 
s <
2
0
0
 

2
0

0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0

2
0

0
 

<
2
0
0
 

2
0

0
 

3
0

0
 

2
0
0 N

<
2

0
0

 
<

2
0

0
2

0
0

 
<

2
0
0

2
0

0
 N

<
2

0
0

 
<

2
0

0
2
0
0

2
0

0
2
0
0

3
0

0
<

2
0

0
<

2
0
0 N N

<
2

0
0

 
<

2
0

0
 

<
2

0
0

2
0

0 N N N
<

2
0

0

<
2
0
0

<
2

0
0 N N N

<
2
0
0
 

<
2
0
0
 

<
2C

O
 

<
2

0
0

 
<

2
0

0

Z 
r-

p
p
m

 
s

A
u 
 
 p

 p
n»

 
a
a

1
5
0

1
0
0

1
0
0

1
5
0

1
5
0

1
S
O

2
0
0

1
5
0

2
0
0

1
5
0

3
0
0

1
5
0

1
5
0

1
0
0

1
0
0

2
0
0

2
0
0

2
0
0

1
5
0

1
5
0

2
0
0

2
0
0

1
5
0

2
0
0

1
5
0

2
0
0

1
5
0

2
0
0

2
0
0

1
5
0

1
5
0

1
5
0

1
5
0

1
5
0

1
5
0

1
5
0

1
5
0

2
0
0

1
0
0

2
0
0

1
5
0

1
5
0

1
5
0

1
5
0

1
5
0

N N N N N N N N N N N N .
1
0

N N N N N N N N N N N N N N N N N .
1
0

N N .
3
5

N N N .
1
5

N N N N
1
.
3
0

N .
0
5

Z
n
-p

p
m

 
aa

1
0

0
1

2
0

1
2

0
1
2
0

1
1

0

1
1

0
1

2
0

1
3
0

1
3
0

1
1
0

1
2

0 7
0

1
0
0

1
3
0

2
3
0

1
0
0 7
0 75

11
 0

1
3

0

9
0

1
5
0

8
5

2
4
0

4
0 5
0

7
0

1
1
0

1
3

0
1

1
0

1
1
0

7
0

8
5

8
5

1
1
0

1
0

0
1

1
0

7
0

7
0 5
5 7
5

7
0

7
5

6
5

8
5

S
b

-p
p

m
 

aa
C

d
-p

p
m

 
A

s~
p

p
m

 
aa

 
aa

0
5

0
5 3
5 55 4
0 20 0
5 1
0

.1
0

,3
5

5
10 55 3
0

1
3
0 2
0 1
0

2
0

1
0 25

,3
0

 
,1

0
 

,1
0

 
,1

0

.1
0

 
.1

0
 

,1
0

 
.1

0
 

.1
 5

4
5 15 1
0 10 2
0

1
0

1
0

1
0

2
5



T
a
c
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
da
ta
 
fo
r 

s
t
r
e
a
m
 
s
e
a
i
m
e
n
t
 
a
n
d
 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
AI

 a
s
k
a
-
-
c
o
n

t
i
n
u
e
d

S
a
m
p
l
e

L
a
t
i
t
u
d
e

L
o
n
g
i
t
u
d
e

G
4
3
2
S

0
4
3
3
S

0
4
3
4
S

0
4
3
5
S

0
4
3
6
S

0
4
3
7
S

0
4
3
8
S

0
4
3
9
S

0
4
4
0
S

04
41
 S

0
4
4
2
S

0
4
4
3
S

0
4
4
4
S

0
4
4
5
S

0
4
4
o
S

0
4
4
7
S

0
4
4
8
S

0
4
4
9
S

G
4
5
0
S

0
4
5
1
S

0
4
5
2
S

0
4
5
3
S

0
4
5
4
S

G
4
5
6
S

0
4
5
7
S

0
4
5
7
S

0
4
5
3
S

0
4
5
8
S

0
4
6
0
S

04
01

 S

0
4
6
2
S

Q
4
o
3
S

CJ
4o
4S

0
4
0
5
S

0
4
6
o
S

0
4
6
7
S

0
4
0
0
S

0
4
6
9
S

0
4
7
0
5

04
71

 S

0
4
7
2
S

0
4
7
3
S

0
4
7
4
S

U
4
7
5
S

G
4
7
6
S

59 59 59 59 59 59 59 60 60 60 60 60 60 60 60 60 to 0
0 59 59 60 60 60 60 60 O
U 60 60 60 60 6U 60 60 60 6G 60 60 60 60 CO 60 60 6U 60 60

59 5d 57 56 57 58 59
0 1 4 3 3 1 1 1 5 4 <.

55 59 10
9 9 8 a 6 C

35 35 35 33 30 31 28 28 27 27 32 32 33 34 31 30 28 28

16 45 25 25 55

0
21 48 50 52 40
5

45
0

15 42
0

35 10
5 8

25 15 55 45 55 30 48 40 26 10 55 38 38
5

50 20 53
7

18 28 18 jO 33 40

1
4
8

14
8

1 
48

14
8

14
9

14
9

14
9

14
9

14
9

14
b

14
8

14
8

14
8

14
8

14
8

14
9

14
9

1 
49

14
9

14
9

1<
,8

14
8

14
3

14
8

14
8

14
8

U
8

14
8

14
8

14
8

14
<J

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
3

14
8

14
3

14
8

54 56 54 52
1 5 5 3 2

44 46 47 47 47 44

2 4 6
20 16 55 57 58 57 57 53 56 33 32 33 33 39 34 41 42 47 47 18 19 21 28 27 30 32 33

4
0 35
5

1 
5

22 50
0

32 28 20 42
7

45 45 35

5
32 45 30
0

30 15 55 10 0 5
15 20 45 35 15 50 50 45 35 20 35 45 35 31 24
0

1 
5

41 10

F 
e-

 p
c 

t 
.

s

7.
0

5.
0

5.
0

5.
0

5.
0

5.
0

5.
0

5.
0

5.
0

5.
0

5.
0

3
.
0

5.
0

5.
0

5.
0

5.
0

5.
0

5.
0

3.
0

7
.
0

5.
0

5.
0

5.
0

5.
0

5.
0

5.
0

7
.
0

7
.
0

5.
0

7.
u

5.
0

7
.
0

7.
0

7.
0

7.
0

7
.
0

7
.
0

7.
0

1
0
.
0

5.
0

7
.
0

5.
0

7
.
0

7.
0

7
.
0

M
g
-
p
c
 t

 .
s 1 
.0
0

1 
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

5
.
0
0

1 
.0
0

2
.
0
0

.7
0

1 
.0
0

1 
.0
0

1 
.0

0

1
.
0
0

2
.
0
0

2
.
0
0

.7
u

1
0
.
0
0

1
.
0
0

2
.
0
0

2
.
0
0

1 
.0

0
1 
.0
0

2
.
0
0

2
.
0
0

2
.
0
0

1
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1 
.0
0

2
.
0
0

1 
.0

0
3
.
0
0

3
.
0
0

1 
.0

0
2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

C
a
-
p
c
 t

 .
s

.
5
0

.
5
0

1
.
0
0

1 
.0

0
2
.
0
0

1 
.
0
0

2
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1
.
0
0

.
5
0

.
5
0

.
5
0

1 
.
0
0

1 
.0

0
2
.
0
0

1
.
0
0

1 
.
0
0

2
.
0
C

1
.
0
0

2
.
0
0

1 
.
0
0

1
.
0
0

1
.
0
0

1
.
0
0

2
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

2
.
0
0

1 
.
0
0

1 
.
0
0

1
.
0
0

1 
.0

0

1 
.
0
0

1 
.
0
0

1
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1
.
0
0

1 
.
0
0

2
.
0
0

T 
i -
p
c
 t

 .
s

.
3
0

.
3
0

.5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.5
0

.5
0

.
5
0

.
5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.
7
0

.5
0

.5
0

.5
0

.5
0

.
5
0

.
5
0

.
7
0

.
7
0

.5
0

.5
0

.5
0

.
5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.
5
0

.5
0

.5
0

.5
0

.5
0

.
5
0

.5
0

.
5
0

M
n
-
p
p
m

s 1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
5
0
0

7
0
0

1 
/
O
O
O

2
/
0
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

7
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

7
0
0

1
/
5
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

1 
/
5
0
0

1 
/
O
O
O

1
/
0
0
0

1
/
5
0
0

1
/
5
0
0

1
/
5
0
0

1 
/
O
O
O

1
/
0
0
0

1
/
5
0
0

3
/
0
0
0

1
/
5
0
0

1
/
0
0
0

1
/
0
0
0

1
/
5
0
0

1
/
5
0
0

1
/
0
0
0

Ag
- 
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
s
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
2
0
0 N N N N N N

A
u
-
p
p
m

s

N N N N N N N N N N N N
' 

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

s

70 70
1
0
0

10
0 70 70 70 70

10
0 50 50 70 70 70 70

10
0 50 70 50 50 70 50 70 70 70 70 70

10
0 70

1
0
0

1
0
0 70 70

1
0
0

10
0 70

1
5
0

1
5
0

15
0

1
5
0

15
0

1 
50 70

10
0

2
0
0

8
a
-
p
p
m

s

1 
/
O
O
O

1
/
0
0
0

1 
/
O
O
O

1 
/
O
O
O

7
0
0

1
/
0
0
0

1 
/
O
O
O

1 
/
O
O
O

1 
/
O
O
O

1 
/
O
O
O

1
/
0
0
0

7
0
0

7
0
0

7
0
0

1 
/
O
O
O

1
/
0
0
0

7
0
0

1 
/
O
O
O

70
0

30
0

1 
/
O
O
O

7
0
0

1 
/
O
O
O

1 
/
O
O
O

1 
/
O
O
O

1 
/
5
0
0

1 
/
5
0
0

1 
/
O
O
O

70
0

1 
/
O
O
O

1
/
0
0
0

7
0
0

1
/
0
0
0

70
0

1 
/
O
O
O

1
/
0
0
0

1 
/
O
O
O

1 
/
O
O
O

1 
/
O
O
O

1 
/
O
O
O

1 
/
O
O
O

1
/
0
0
0

1 
/
O
O
O

1 
/
O
O
O

1 
/
5
0
0



T
a

b
le

 
1

. 
C

h
e

m
ic

a
l 

a
a
ta

 
fo

r 
s
tr

e
a

m
 

s
e
d
im

e
n
t 

a
n
d
 

m
o
ra

in
e
 

s
e
d
im

e
n
t 

s
a
m

p
le

s
* 

C
h
u
g
a
c
h
 

N
a
ti
o
n
a
l 

F
o
re

s
t*

 
A

I 
a
s
k
a
--

c
o
n
ti
n
u
e
d

S
a

m
p

le

G
4
3
2
S
 

U
4
3
3
S
 

G
4
3
4
S
 

0
4
3
5
S
 

0
4
3
6
S

0
4
3
7
S
 

0
4
3
8
S
 

U
4
3
9
S
 

0
4
4
0
S
 

0
4
4
1
 S

0
4
4
2
S
 

0
4
4
3
S
 

0
4
4
4
S
 

0
4
4
5
S
 

0
4
4
6
S

0
4
4
 7
S 

Q
4
4
8
S
 

0
4
4
9
S
 

0
4
5
0
S
 

0
4
5
1
 S

0
4
5
2
S
 

0
4
5
3
S
 

0
4
5
4
S
 

U
4
5
6
3
 

0
4
5
7
S

0
4
5
7
S
 

0
4
5
8
S
 

0
4
5
8
S
 

G
4
6
0
S
 

G
4
6
1
S

0
4
6
2
S
 

U
4
6
3
S
 

0
4
6
4
S
 

0
4
6
5
S
 

0
4
6
6
S

0
4
6
7
S
 

U
4
6
3
S
 

0
4
6
9
S
 

0
4
7
0
S
 

0
4
7
1
S

0
4
7
2
S
 

0
4
7
3
3
 

0
4
7
4
S
 

0
4
7
5
S
 

1)
4 
7
o
S

U
i
-
p
p
m
 

s
C 
r
-
p
p
m

s

1
.
0
 

1
.
U
 

1
.
0
 

1
.
3
 

1
.
0

1
.
0

2
.
0
 

1 
.0

1
.
0
 

1
.
0
 

1
.
0
 

1
.
0
 

2
.
0

2
.
0
 

1
.
0
 

2
.
0
 

2
.
U
 

N

1
.
0
 

1 
.U
 

1
.
0
 

1 
.0

 
1 
.0 1.
 J

1
.
0
 

1 
.0
 

1
.
0
 

1 
.0

1
.
0
 

1
.
0
 

1 
.0
 

1
.
0
 

1.
0

1
.
U

1.
 J

1
.
3

1.
11

1 
.0

1
.
0
 

1 
.0 1 .
ll 

1.
 J

1
.
3

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

20 15 15 30 15 30 20 30 10 10 2
0 10 20 20 20 30 30 30 15 70 15 15 20 20 15 15 20 20 15 50 20 20 50 30 30 20 20 50 70 30 30 30 50 20 30

1
5
0

1
5
0

1
0
0

1
0
0

1
5
0

1
5
0

1
5
0

1
5
0

1
5
0

1
0
0

1
5
0

1
0
0

1 
50

1
5
0

1
0
0

1
5
0

1
5
0

1
5
0

1
0
0

2
0
0

1
5
0

1
0
0

1 
50

1
5
0

1
5
0

1
5
0

1
5
0

1 
50

1
5
0

2
0
0

1
5
0

1
5
0

1
5
0

1
5
0

2
0
0

1
5
0

2
0
0

1
5
0

1
5
U

1
5
0

2
0
0

1
5
0

2
0
0

1 
5U

2
0
0

C
u
-
p
p
m

s

50 3
0
5
0
3
0 5
0

3
0
3
0
3
0

5
0
2
0

3
0 3
0
5
0

3
0 3
0

3
0 3
0
5
0

2
0 70 3
0
3
0

3
0

3
0
3
0

3
0 5
0

3
0
3
0

2
0
0 3
0

3
0
5
0

2
0 30 3
0 5
0
5
0

3
0
3
0

3
0 50 5
0

3
0 30

L
a
-
p
p
m

s

2
0 2
0

2
0
2
0

2
0

2
0 2
0
2
0

2
0 2
0

2
0
2
0
2
0

2
0 2
0

2
0 2
0

3
0

2
0 N N

20 2
0
2
0 2
0

20 2
0

20
1 
0
0 N

5
0

50 2
0
2
0

2
0

2
0 20 2
0

2
0

2
0

2
0 2
0

2
0

2
0 50

M
o
-
p
p
m

s

N N n N N N N N N N N N N N N N N N N N N N N N N Tj N N N N N 5 N N 7 N N
1
0 7 N N N 5 N N

N
b
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
' 

N N N N N N

Ni
 -
p
p
m

S

5
0
5
0

3
0 3
0

5
0

7
0

5
0

7
0

5
0

2
0 5
0

2
0

5
0

5
0 5
0

7
0
7
0

7
0

3
0

7
0

7
0 5
0

7
0
7
0 5
0

7
0
7
0

7
0 7
0

1
5
0

7
0
7
0

1
0
0 3
0
5
0

7
0

7
0
7
0

7
0
7
0

1
0
0 7
0

1
0
0
7
0

1
0
0

P
b
-
p
p
m

s

1 
00 1
0 50 20

1
0
0 50 5
0 30 50 10 2
0 30 3
0

3
0 30 30 50 50 30 20 20 30 30 3
0 20 30 3
0

30 30 70 2
0 2
0 70 20 50 2
0 30 50 7
0 50 2
0 3
0 50 30 30

S
c
-
p
p
m

s

15 2
0 15 15 15 2
0 2
0 2
0

2
0

20 20 20 2
0

2
0 2
0

2
0 20 2
0

2
0

30 20 15 2
0

2
0 20 15 2
0

15 15 2
0 2
0

2
0 2U 2
0

2
0 2
0

2
0

20 2
0 20 2
0

2
0 20 2
0

20

S
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a
o

le
 

I.
 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
s

tr
e

a
m

 
s

e
d

im
e

n
t 

a
n

a
 

m
o

ra
in

e
 

s
e

d
im

e
n

t 
s

a
m

p
le

s
* 

C
h

u
g

a
c
h

 
N

a
ti

o
n

a
l 

F
o

re
s
t/

 
A

la
s

k
a

- 
c

o
n

ti
n

u
e

d

S
a

m
p

le

0
4
3
2
S
 

0
4
3
3
S
 

Q
4
3
4
S
 

0
4
3
5
S
 

C
K
3
6
S

0
4
3
7
S
 

0
4
3
d
S
 

0
4
3
9
S
 

0
4
4
0
S
 

0
4
4
1
S

0
4
4
2
S
 

0
4
4
3
S
 

0
4
4
4
S
 

0
4
4
5
S
 

0
4
4
6
S

0
4
4
 7
5 

0
4
4
d
S
 

0
4
4
9
S
 

Q
4
5
0
S
 

0
4
5
1
 S

0
4
5
2
S
 

0
4
5
3
S
 

0
4
5
4
S
 

0
4
5
6
S
 

0
4
5
7
S

0
4
5
7
S
 

0
4
5
8
S
 

0
4
5
8
S
 

04
60

.S
 

0
4
6
1
S

0
4
6
2
S
 

0
4
6
3
S
 

0
4
6
4
S
 

0
4
6
5
S
 

0
4
6
6
S

0
4
6
7
S
 

Q
4
6
8
S
 

0
4
6
9
S
 

0
4
7
Q
S
 

0
4
7
1
5

0
4
7
2
S
 

0
4
7
3
S
 

0
4
7
4
S
 

U4
 7
5
S
 

0
4
7
6
S

S 
r
-
p
p
m
 

s
V
-
p
p
m
 

s
W
-
p
p
m

s
Y
-
p
p
m
 

s

3
0
0

5
0
U

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

7
0
0

3
0
0

3
0
0

3
0
0

3
0
0

5
0
J

3
0
0

3
0
0

5
0
0

5
0
0

3
0
0

5
0
0

7
0
0

5
0
0

5
0
0

5
0
0

7
0
0

5
0
0

7
0
0

5
0
0

3
0
G

7C
O

5
0
0

5
0
0

3
C
O

5
0
0

5
0
0

5
0
0

5
0
0

3
0
0

5
0
0

5
0
0

3
0
0

3
0
0

7
0
0

7
0
0

2
0
0

2
0
0

2
0
0

3
0
0

3
0
0

3
0
0

3
0
0

2
0
0

3
0
0

2
0
0

2
0
0

2
0
0

3
0
0

3
0
0

3
0
0

3
0
0

3
0
0

3
0
0

2
0
0

3
0
0

2
0
0

2
0
0

3
0
0

3
0
0

3
0
0

1
5
0

3
0
0

3
0
0

2
0
0

3
0
0

1
5
0

2
0
0

3
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

3
0
0

3
0
0

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
<
5
0 N N N N N N N

3
0
3
0

3
0
3
0

3
0

3
0 3
0

3
0

3
0
3
0

3
0 3
0

3
0
3
0
3
0

3
0
3
0
5
0

3
0 5
0

3
0 3
0

3
0

5
0
5
0

3
0 3
0
3
0

3
0
3
0

3
0 3
0

3
0

3
0 3
0

3
0
3
0

3
0

5
0
3
0

30 3
0

3
0 30 30

Z
n
-
p
p
m
 

s <
2
0
0

<
2
0
0 N N N N

5
0
0
 N N N N N N N N N N N N N N N N N N N N N N 

<
2
0
0 N M

<
2
0
0
 N

<
2
0
0 N

<
2
0
0

<
2
0
0

2
0
0 N

<
2
0
0
 

<
2
0
0
 

2
0
0
 

<
2
0
0
 

<
2
0
0

Z 
r-

p
p

m
 

s

1
5

0
1
5
0

1
5
0

1
5
0

3
0

0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

1
5

0
1

5
0

1
5
0

1
5
0

1
5

0

1
5

0
1
5
0

1
5

0
1
5
0

1
5

0

1 
50

1
5

0
1

5
0

1
5
0

2
0
0

1
5

0
1
5
0

2
0
0

2
0
0

2
0
0

2
0
0

20
0

2
0
0

1
5

0
2
0
0

1
5

0
2
0
0

2
0
0

2
0
0

1
5
0

2
0
0

1
5

0
2
0
0

2
0
0

3
0
0

A
u

-p
p

m
 

aa

.3
0
 

N N
 N
 

N N N N
 N N N
 

N N
 

N
 

N
 N N N N N N N N
 

N
 

N N
 N

<
.0

5
 

N N .4
5

N N N N .0
5

N

Z
n

-p
p

m
 

aa

9
5

8
0

8
5

9
5

1
2

0
2
3
0

9
5

5
5 75 85 9
5

8
0

8
0

1
0

0 8
0

8
5

8
5

9
5

7
5 5
0

8
0

7
5

6
0

5
5

8
0

7
5

6
5

1
4
0

8
0

7
5

1
3

0
7

0
1

0
5

9
5

1
0
5

1
3
0

1
1

0
9
0

9
0

1
1

0
1

3
0

8
0

7
0

S
b

-p
p

in
 

aa
C
d
-
p
p
m

aa

.1
 5

.
0
5

.
3
5

.
2
5

.
1
0

:t
o

.
1
0

.
1
0

.1
 5

.
1
0

.1
 5

.
2
5

.
2
5

.1
 5

.1
 5

.
2
0

.1
 5

.
0
5

.
1
0

.
1
0

.
1
0

.
1
0

.
1
0

.1
 5

.
1
0

.
2
0

.
1
0

.
0
5

.
2
0

.
0
5

.
0
5

,
1
0

.
1
0

.
2
0

.
2
0

.
2
0

.
1
0

.
3
0

.
1
0

.
1
0

A 
s
-
p
p
m

aa

3
0 1
0

5
5

9
0

25

5

10 1
0

10 1
0

2
0

35 25 10 2
5 5

1
0 5

1
0 10
5

10 10 1
0 10 3
0 1
0

15 55 2
0
5
0

25 15 4
5

2
9
0 10 15 4
0 5 5



T
a

b
le

 
I.

 
C

h
e

m
ic

a
l 

d
a
ta

 
fo

r 
s
tr

e
a

m
 

s
e
d
im

e
n
t 

a
n
a
 

m
o
ra

in
e
 

s
e
d
im

e
n
t 

s
a
m

p
le

s
* 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/
 

A
la

s
k
a

  
 c

o
n

ti
n

u
e

d

S
a

m
p

le
L

a
t 

i 
tu

d
e

Lo
ne

, 
i 
tu

d
e

F 
e

-p
c
 t
. 

s

QD

0
4
7
7
S

0
4
7
8
S

0
4
7
9
S

0
4
8
0
S

0
4
S
1
S

0
4
8
2
S

0
4
8
3
S

0
4
3
4
$

0
4
8
5
S

0
4
8
6
S

0
4
8
7
S

0
4
8
8
S

0
4
8
9
S

0
4
9
0
$

0
4
9
1
$

0
4
9
2
$

0
4
9
3
S

0
4
9
4
$

0
4
9
5
3

0
4
9
6
5

0
4
9
7
$

0
4
9
3
3

0
4
9
9
$

0
5
0
0
3

0
5
0
1
$

0
5
0
2
$

0
5
0
3
S

1
0
5
0
4
$

0
5
U
5
S

0
5
0
6
$

0
5
0
7
$

0
5
0
8
$

0
5
0
9
$

05
1 
OS

0
5
1
1
$

0
5
1
2
$

05
1 

3S
0
5
1
4
$

05
1 

5o
0
5
1
6
$

05
1 

7$
05
1 
SS

0
5
1
9
$

0
5
2
0
$

0
5
2
1
$

60 60 60 60 60 60 60 60 60 6
0

6Q 60 60 60 60 60 60 oO 60 60 60 60 60 60 60 60 cO 60 60 60 60 60 60 60 60 60 60 6
0 60 60 60 60 60 60 60

29 29 28 26 26 26 25 25 23 2
3

1 
7

1 
6

18 21 20 22 20 18 1 
7

23 21 20 19 16 18 1 
0

1 
7

1 
7

13 29 28 29 29 28 2
7

25 23 23 24 28 29 28 27 26 27

5
35 10 10 15 20
0

15 25 15 20 20 50 35
5

30 40 22 15 55 32 35 25 20 30 15 35 10 30
7

29 15 52
5 2

20
0

10 3 30 35 20 25 45 10

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
9

14
9

14
9

14
9

14
9

14
9

14
9

1 
49

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

31 34 37 39 38 37 44 41 4
5

4
9 55 54 55 50 53 15 55 56 58
1 3 5 8

1 
4

14 14 15 19 19
6

1 
1

15 18 19
0

14 11 9
15 27 23 28 28 30 33

55 35 20 10
5

55 55 20
5

25 10 45
5

50 15 10 25 45 32 55 48 20 35 20 10 20 22 0
20 40 59 3D
8

30
0 2 0

42
5

52

7
40 20
7

30

7
.0

 
7

.0

1
5
.0

 
2

.0
 

7
.0

 
7

.0
 

7
.0

7
.0

 
7

.0
 

7
.C

 
1

0
.0

 
7

.0

7
.0

 
7

.0
 

7
.0

 
7

.0
 

7
.0

7
.0

7
.0

7
.0

7
.0

7
.0

 
7

.0
 

7
.0

 
/.

O
 

7
.0

2
.0

0
1 

.0
0

2
.0

0
3
.0

0
2

.0
0

2
.0

0
.5

0
2

.0
0

2
.0

0
2

.0
0

2
.0

0
2
.0

0
2
.0

0
3
.0

0
3
.0

0

2
.0

0
2
.0

0
2
.0

0
2
.0

0
2
.0

0

2
.0

0
1 

.0
0

1
.0

0
1 

.0
0

2
.0

0

2
.0

0
.5

0
1

.0
0

1
.0

0
2

.0
0

2
.0

0
7

.0
0

7
.0

0
5

.0
0

2
.0

0 0
0

0
0

0
0

0
0

0
0

0
0
 

0
0
 

0
0
 

G
O

2
.0

0

C 
a
-
p
c
 t

 .
s 1
.
0
0

1 
.
0
0

1 
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1
.
0
0

2
.
0
0

2
.
0
0

1 
.0
0

2
.
0
0

1 
.0

0
1
.
0
0

1
.
0
0

2
.
0
0

1 
.0

0
1
.
0
0

1
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1 
.
0
0

2
.
0
0

1 
.
0
0

1
.
0
0

2
.
0
0

1 
.0

0
2
.
0
0

1 
.
0
0

1 
.
0
0

1 
.0

0
1 
.
0
0

.
5
0

.3
0

.
7
0

1 
.
0
0

1 
.0

0
.
7
0

1
.
0
0

1 
.
0
0

.
7
0

.7
0

.7
0

2
.
0
0

1 
.0

0

T
i
-
p
c
 t

 .
s

.5
0

.3
0

.5
0

.5
0

.5
0

1
.
0
0

.3
0

.5
0

.7
0

.7
0

.5
0

.5
0

.
5
0

.7
0

.7
0

.5
0

.7
0

.7
0

.5
0

.5
0

.
5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.3
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.
5
0

.5
0

.
5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

H 
n 
- 
p 
p 
m

s 1 
,
0
0
0

7
0
0

1 
,
5
0
0

1
,
5
0
0

1
,
0
0
0

1 
,
5
0
0

1
,
5
0
0

1 
,
5
0
0

1 
,
5
0
0

1 
,
5
0
0

1
,
0
0
0

7
0
0

1
,
0
0
0

1 
,
0
0
0

3
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1
,
5
0
0

1
,
5
0
0

1
,
0
0
0

1
,
0
0
0

1
,
0
0
0

7
0
0

1 
,
0
0
0

1
,
0
0
0

1
,
5
0
0

1 
,
5
0
0

1
,
0
0
0

7
0
0

1
,
0
0
0

1
,
5
0
0

1
,
5
0
0

1 
,
5
0
0

1 
,
0
0
0

7
0
0

1
,
0
0
0

1
,
0
0
0

1
,
5
0
0

1
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

A
g
-
p
p
m

s

N N N N N N N N N N N N N .5 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
s
-
 p
p
m

S

N
20

0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
 m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

' 
N N N N N

B
-
p
p
m

''s 1
0
0 70

10
0

15
0

10
0

10
0 50

1
0
0

1
0
0

1
0
0 70 70 70

1
5
0

1
0
0

10
0

1
0
0

10
0

10
0

2
0
0

1
0
0

10
0 70 20 50 50 30 70 70

10
0

10
0 70

2
0
0 70

10
0 70 50

1
0
0 70 70

10
0

15
0 70 70

15
0

B
a
-
p
p
m

s

1 
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

7
0
0

50
0

1 
,
0
0
0

7
0
0

7
0
0

1
,
0
0
0

70
0

70
0

1
,
0
0
0

70
0

70
0

1
,
0
0
0

1
,
0
0
0

1
,
0
0
0

70
0

1 
,
0
0
0

70
0

70
0

70
0

7
0
0

1
,
0
0
0

7
0
0

7
0
0

7
0
0

70
0

1 
,
0
0
0

1 
,
5
0
0

1
,
5
0
0

1
,
5
0
0

1
,
5
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1
,
5
0
0

1 
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1 
,
0
0
0



ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
roro >->-> _.__._. «  ' 'COO OCOOO OOOOO OOOOO OOOCOOOO Oo OO oo Cr oo OoOo-M^^

 »O>COO->J O'V^'flAitV    O O Cr -^ O»-"fL>J(\j    O O OO ">J O-*-nf«J"f\J  » O O OO ">J
CO CO CO CO CO OOCOCOCOCO COCOCOCOCO CO CO CO CO CO COCOC/ICOCO (/1C/1COCOCO (/IC/lCOlOt/l

ocooo ooooo ooooo ocooo o ooo ooooo ooooo ooooc ooooo

z?zzz zzzzz xzzzz zzzzz zzzz:^

o
in I

v/ix/\O*-n*-n o^O^-nOO OOO ^-n en OOtnO^1
ooooo ooooo ooooo ooooo ooooo ocooo ooooo ooooo ooooo

c
in I

13

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

Of>Jr«J»Nji\Ji/>ii*i popotnivv^iiv 
ZZZOZ ZZZZZ ZZOZZ OOOOO OOOOO OOZZZ ZZZZZ ZZZZO OOOOO

ZZZ^IZ ZZZZZ ZZZZZ ZZZZZ ZinmzZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ

ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ

-'J-g^lO^ ->4-NlO~J^I O^lOO^* OO^W-J V^iv^iOOO OOOOO v/iv^OOO
ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo

O O O OO
VI
7<- 

01
I

on I
o o

w> I O
f\jfNjr\ji\jf\J CM rvj i* rvj og rufvc^^^'VJ fvj-^ivfvfv rorv'Vfvj'VJ INJ v^  *  * ru INJINJINJ »c^ IVIVINJINJIV x> 3 
OOOOO

ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ



T
a
b

le
 

I.
 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
s
tr

e
a
m

 
s

e
d

im
e

n
t 

an
u

 
m

o
ra

in
e
 

s
e
d

im
e
n

t 
s

a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti

o
n

a
l 

F
o

re
s
t/

 
A

la
s
k
a
  
 c

o
n

ti
n

u
e
d

S
am

p
le

0
4

7
7

S
 

Q
4
7
8
S

 
0

4
7

9
$

 
0
4
8
U

S
 

0
4

8
1

 3

0
4
8
2
S
 

0
4
8
3
S
 

0
4
8
4
5
 

0
4
3
5
S
 

J
4
8
6
S

0
4

8
7

S
 

04
<

58
S

 
0

4
8

9
S

 
0

4
9

0
S

 
0

4
9

1
S

0
4

9
2

S
 

0
4

9
3

S
 

0
4

9
4

S
 

0
4

9
5

S
 

0
4

9
o

S

0
4
9
7
S

 
0

4
9

d
S

 
0

4
9

9
S

 
0

5
0

U
S

 
0

5
0

1
3

0
5
0
2
S

.
0

5
0

3
S

J
0

5
0

4
S

0
5

0
5

S
0

5
0

6
S

0
5

U
7

S
 

0
5

0
3

S
 

0
5

0
9

S
 

Q
5
1
0
S

 
0
5
1
 1

S

0
5
1
 2

S
 

0
5
1
 3

S
 

0
5

1
 4

S
 

0
5
1
 5

S
 

0
5

1
 6

3

0
5
1
 7

S
 

(J
5
1
tiS

 
0

5
1

9
S

 
0

5
2

0
S

 
0
5
2
1
 S

S 
r-

p
p

m
 

S

70
0

30
0

50
0

70
0

70
0

70
0 

10
0 

30
0 

30
U

 
30

U

30
0

30
0

30
0

30
0

30
0

30
0 

30
0 

30
0 

3u
O

 
30

0

50
0 

2U
O

 
30

0 
30

3 
50

0

70
0

30
0

30
0

50
0

50
0

30
0

30
0

30
0

30
0

30
0

30
0

30
0

30
0

50
0

30
0

30
0 

30
0 

3U
O

 
30

0 
30

0

V
-p

p
m

s 20
0

1
5

0
20

0
30

0
20

0

5
0

0
1
5
0

20
0

20
0

20
0

2
0
0

2
0
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

30
0

20
0

20
0

20
0

1
5

0
20

0

1
5
0

1
5
0

20
0

20
0

2
0
0

2
0
0
 

30
U

 
30

0 
2
0
0
 

30
0

20
0

2
0
0

30
0

20
0

3
0
0

30
U

 
30

0 
30

0 
20

0 
30

0

W
-p

p
m

s
Y

-p
p

m
S

Z 
n

-p
p

m
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

50 50 30 30 50 30 3
0 30 30 30 30 20 30 30 30 30 30 30 50 50 30 50 30 30 30 50 30 30 30 30 30 20 30 30 30 30 30 30 30 30 5
0 50 30 30 3
0

<
2
0
0 N N N N

2
0
0 N

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

3
0
0

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0

<
2
0
0

2
0
0

<
2
0
0 N N N N N

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
C
O

2
0
0

<
2
0
0

<
2
0
0 N N

<
2
0
0 N N N N N N N

Z 
r-

p
p

m
 

s

2
0
0

2
0
0

3
0
0

2
0
0

2
0
0

2
0
0

1
0
0

1
5
0

15
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

1
5

0
1
5
0

2
0
0

1
5
0

2
0
0

1
5

0
15

0
20

0
1

5
0

2
0
0

2
0
0

15
0

1
5

0
2
0
0

2
0
0

2
0
0

1
5

0
15

0
1
5
0

3
0
0

2
0
0

1
0
0

1
5

0
1

5
0

1
5
0

1
5

0
1
5
0

1
0
0

1
0

0
1

5
0

A
u

-p
p

m
 

aa

N N N
 

N
 

N N .0
5

N N N N N N N N .2
0

N N
 N

Z
n

-p
p

m
 

a
a 1

2
0

6
0

7
0

85 8
0

6
0

1
4

0
9

0
9
0

7
0

8
5 7
5

1
0
0

7
5

6
0

1
9

0
1
0
5

9
0

1
1

0
11

 0

1
0

0
1
3
0

8
0

7
0 85 7
0

9
0

1
2

0
11

 0 8
0

8
0

1
2

0
1

1
0

11
 0

1
3
0

9
0

9
0

1
3
0

1
1

0
11

 0

1
3
0

1
3

0
1

1
0

1
0

0
1
2
0

S
b

-p
p

m
 

aa
C
d
-
p
p
m

aa

.2
0

.0
5

.0
5

.0
5

.0
5

.0
5

.5
0

.1
0

.1
0

.0
5

.0
5

.1
5

.1
0

.6
0

.1
 5

.1
0

.4
0

.1
5

.2
5

.3
5

.2
0

.1
0

.1
0

.1
 5

.2
5

.2
5

.2
5

.2
0

.1
5

.2
0

.1
5

.2
0

.2
0

.1
5

.1
0

.2
5

.4
0

.1
5

.1
 5

.2
0

.1
 5

.2
5

.2
0

A
s
-
p
p
m

aa

1
5
0 15 10
5 5 5

1
2
0 15 10

5
10 15 10 55 40 1 
5

20 2
0

1 
5

1 
5

20
5

10 10 3
0

25 2
0 15

5
20 20 2
0

2
0 10
5

10 6
0 1 
5

20 20 20 20 1 
5



T
a

b
le

 
I.

 
C

h
e
m

ic
a
l 

d
a

ta
 

fo
r 

s
tr

e
a
.i
. 

s
e

a
im

e
n

t 
a

n
a

 
m

o
ra

in
e
 

s
e
d
im

e
n
t 

s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t/

 
A 

I 
a
s 

k
a
--

c
o
n
t 

in
u
e
d

S
a
m

p
le

L
a

 t
 i
tu

d
e

L
c
n

g
it
u

a
e

C1

0
5
2
2
S

0
5
2
3
S

0
5
2
4
S

0
5
2
5
S

0
5
2
0
S

0
5
2
7
S

0
5
2
8
S

0
5
2
9
S

0
5
3
0
S

0
5
3
1
S

0
5
3
2
S

0
5
3
3
S

0
5
3
4
S

0
5
3
5
S

0
5
3
6
$

0
5
3
7
S

0
5
3
8
S

0
5
3
9
S

05
<.

OS
0
5
4
1
5

0
5
4
2
S

0
5
4
3
S

0
5
4
4
S

0
5
4
5
S

0
5
4
6
3

0
5
4
7
S

0
5
4
8
S

U
5
4
9
S

Q
5
5
1
S

0
5
5
2
3

0
5
5
3
S

0
5
5
4
3

0
5
5
5
S

0
5
5
6
S

0
5
5
7
S

U
5
5
8
S

0
5
5
9
S

Q
5
6
0
S

0
5
6
1
S

0
5
6
2
S

0
5
6
3
S

0
5
6
4
S

0
5
6
5
S

0
5
6
6
S

0
5
o
7
S

60 60 6
0 60 60 60 60 60 60 60 60 60 60 60 60 6
0 60 60 60 6
0

60 60 60 60 6
0

60 60 60 CO 6
0

60 60 6
0 60 60 60 60 60 60 6
0 60 60 6
0 60 6
0

28 29 21 22 24 26 1 
7

28 27 27 24 24 25 24 23 22 20 1 
2

24 1 
1

2
6 24 24 21 2
3

23 21 16 16 1 
7

19 19 1 
7

1 
5

13 40 41 42 41 3
8

33 37 36 42 41

50 45
0 0

10 12 50 15 10 38 50 55 20 42 20

5
40 25
5

45 40 45 40 55 10 0 52 it 16 47 20 30 40 40 58 25 50
5

24 47 46 30 49 20 20

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

1 
49

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

1
4
8

14
8

14
8

14
8

14
8

1
4
8

14
8

14
8

1
4
8

14
8

33 34 52 55 59 59 43 55 50 52 51 52 47 47 45 45 45 34 36 2
0

40 30 26 24 25 36 31 27 33 32 27 27 25 22 18

8 9
12 15 17 23 26 25 27 27

40 52 30 20 15 0 32 40 50 45

0 10 40 45 50

5
50 40 48 30 40
0 3

25 23

0
46 10 25 54 40 47 20 35 15

3
20 45
9

20 30
0

1 
1

24 1 
7

F
e
-
p
c
t
 .

s

7.
0

7.
0

5.
0

5.
0

5.
0

7
.
0

5.
0

5.
0

7.
0

7.
0

7
.
0

5.
0

5.
0

5.
0

5.
0

5.
0

5.
0

5
.
0

5.
0

3
.
0

2
.
0

5.
0

2
.
0

2.
0

2
.
0

2
.
0

3.
0

3
.
0

3.
0

3
.
0

5.
0

2.
0

5
.
0

5.
0

5
.
0

5.
0

5.
0

7.
0

7.
0

7.
0

7
.
0

7.
0

7
.
0

7.
0

7.
0

M
g
-
p
c
 t

 .
s 2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

2
.
0
0

5.
 C
O

2
.
0
0

1 
.0

0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1
.
0
0

1 
.0

0

2
.
0
0

2
.
0
0

1 
.0
0

1 
.0

0
1 
.0

0

2
.
0
0

1 
.0

0
2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

1 
.0

0
2
.
0
0

2
.
0
0

2
.
0
0

1 
.
0
0

C 
a
-
p
c
 t

 .
s .5

0
2
.
0
0

.
7
0

1
.
0
0

.
5
0

.
3
0

.3
0

2
.
0
0

.5
0

1 
.0
0

1 
.0

0
.
5
0

1 
.
0
0

.
7
0

.
7
0

2
.
0
0

.5
0

1 
.
0
0

.5
0

1 
.
0
0

1 
.
0
0

.
5
0

.
5
0

1 
.0

0
1
.
0
0

.3
0

.5
0

1 
.
0
0

1 
.
0
0

.
5
0

1 
.
0
0

1 
.0

0
1 
.
0
0

1
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

2.
 0
0

.5
0

.
5
0

.
5
0

1
.
0
0

.
5
0

.7
0

.
5
0

Ti
 -
pc

 t
.

s

.
5
0

.5
0

.5
0

.5
0

.5
0

.
7
0

.7
0

.5
0

.5
0

.5
0

.
5
0

.5
0

.5
0

.5
0

.3
0

.
5
0

.5
0

.3
0

.5
0

.
5
0

.
5
0

.5
0

.5
0

.5
0

.
5
0

.
3
0

.5
0

.3
0

.3
0

.
3
0

.
3
0

.3
0

.
5
0

.5
0

.
5
0

.
5
0

.5
0

.
7
0

.5
0

.
5
0

.
5
0

.5
0

.
5
0

.5
0

.5
0

M
n
-
p
p
m

s 1 
/O

OO
1/
00
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
5
0
0

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

1
/
5
0
0

1
/
0
0
0

1
/
0
0
0

1
/
5
0
0

1 
/
O
O
O

1
/
0
0
0

1 
/
5
0
0

1 
/
5
0
0

1 
/
5
0
0

1 
/
O
O
O

1
/
5
0
0

1 
/
5
0
0

1
/
0
0
0

1
/
0
0
0

1
/
5
0
0

1
/
5
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
5
0
0

1
/
0
0
0

1
/
5
0
0

1
/
0
0
0

1
/
5
0
0

1
/
5
0
0

1
/
5
0
0

7
0
0

1
/
0
0
0

1
/
5
0
0

1
/
5
0
0

1
/
0
0
0

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

A
g
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
s
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

s 1
0
0 70 70 70 50

2
0
0

10
0 70 70 70 70 70

2
0
0

2
0
0

10
0 70

2
0
0

1
0
0

2
0
0

1
0
0

10
0

1
5
0

2
0
0

10
0

1
0
0

1
5
0

1
0
0

1
0
0

10
0

2
0
0

1
0
0 70

2
0
0

10
0 30

<
1
0 10 70 50 50

10
0 70 70 50 5U

Ba
-p

pn
i

s i/
oo

d
1 
/
O
O
O

70
0

1
/
0
0
0

70
0

1
/
0
0
0

1
/
0
0
0

70
0

1 
/
O
O
O

1 
/
O
O
O

1 
/
O
O
O

1
/
0
0
0

1
/
5
0
0

1 
/
O
O
O

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

1
/
0
0
0

1 
/
O
O
O

1
/
0
0
0

70
0

1
/
0
0
0

1
/
0
0
0

7
0
0

1 
/
5
0
0

1 
/
O
O
O

1 
/
O
O
O

7
0
0

7
0
0

1
/
0
0
0

1 
/
O
O
O

70
0

7
0
0

7
0
0

7
0
0

70
0

7
0
0



T
a
c
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
an
d 

m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 
AI
 a
 s
k
a
-
-
c
o
n
1
1
n
u
e
d

S
a
m
p
l
e

0
5
2
2
S
 

0
5
2
3
S
 

0 
5 
2 
A 

S 
0
5
2
5
3
 

0
5
2
6
S

0 
5 
2 
7 

3 
0
5
2
6
S
 

0
5
2
9
S
 

Q
5
3
U
S
 

0
5
3
1
S

0
5
3
2
S
 

0
5
3
3
S
 

0
5
3
4
S
 

0
5
3
5
S
 

0
5
3
6
$

0
5
3
7
S
 

0
5
3
S
S
 

0
5
3
9
S
 

0
5
4
0
S
 

0
5
A
1
S

0
5
W
S
 

0
5
A
3
S

0
5
A
5
S
 

0
5
4
6
S

0
5
A
7
S
 

0
5
4
1
S
 

0
5
4
9
S
 

05
51
 S

 
0
5
5
2
S

0
5
5
3
S
 

0
5
5
4
S
 

0
5
5
5
S
 

0
5
5
6
S
 

0
5
5
7
S

0
5
5
S
S
 

0
5
5
9
S
 

U
5
6
U
S
 

0
5
6
1
S
 

0
5
6
2
S

0
5
6
3
S
 

0
5
6
A
S
 

0
5
6
5
S
 

0
5
6
0
3
 

0
5
6
7
S

J
e
-
p
p
m

s

1.
0

1.
0

1.
0

1 
.0

1.
0

2.
0

2
.
0

1.
0

1.
0

2.
0

1.
0

1 
.0

1.
0

1.
0

1.
0

1.
0

2
.
0

1.
0

1.
0

1.
0

1
.
0

1.
0

1.
0

1.
0

1.
0

1.
0

1.
0

1.
0

1 
.0

1.
0

1.
0

1.
0

1 
.0

1.
0

1.
0

1.
0

1.
0

1.
0

1.
0

1.
0

1.
0

1.
0

1 
.0

1 
.0

1.
0

di
 -
p
p
m

s

,M N N N r, N N N N N N N N N N N N N M N N N r; N N N N N N N N N N N N N N N N N N N N N N

C 
o
-
p
p
m

S

30 20 30 30 30 50 50 20 50 30 30 30 30 15 20 50 30 20 20 15 15 15 15 20 20 30 30 30 50 50 50 15 50 30 30 20 20 70 20 30 30 30 30 30 20

C 
r
-
p
p
m
 

S

15
0

15
0

2
0
0

2
0
0

2
0
0

15
0

2
0
0

1
5
0

2
0
0

20
0

2
0
0

1
5
0

2
0
0

15
0

15
0

15
0 

15
0 

15
0 

15
0 

15
C

15
0

2
0
0

1
5
0

15
0

15
0

2
0
0

20
0

1
5
0

15
0

15
0

1
5
0

10
0

1
5
0

15
0

15
0 70 70

2
0
0

15
0

15
0

15
0

15
0

1
5
0

1
5
0

15
0

C
u
-
p
p
m

S

50 30 30 30 30

1
0
0

10
C 30 50 50 50 50 30 30 30 50 70 30 50 30 30 30 30 30 30 70 30 30 30 50 50 30 70 30 30 20 30 7
0 30 30 30 50 50 30 30

L
a
-
p
p
m

s

N N N N N N N N N N N N N N
2
0

2
0 5
0

2
0 20 7
0

20 20 20 20 20 20 20 30
N N N N N N

20

N
50
N

20 20 20 20 20 20 20

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
 1

 -
p
p
m

S

70 70 50 7
0 70 70 7
0 50

1
0
0

10
0

1
0
0

10
0

1
0
0

10
0 70 70 10
0

70 70 70 7
0

70 70 50 50 7
0 70 50 50 70 70 30 70 70 70 15 15 70 50

1
0
0

1
0
0

10
0

10
0

1
0
0

1
0
0

P
b
-
p
p
m

s

30 30 20 30 30 70 50 20 50 50 50 50 50 20 50 30 70 50 50 50 30 30 70 10 50 50 20 20 20 20 50 20 50 50 30 50 70 70 50 30 5U 30 50 30 30

S 
c
-
p
p
m

s

30 30 20 20 20 30 30 20 30 30 30 20 20 20 20 20 30 30 30 30 20 30 30 30 30 3
0 30 30 20 20 20 20 20 20 20 15 15 30 20 20 30 30 20 20 20

S
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a
b
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
a
n
a
 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
AI

 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

0
5

2
2

S
 

0
5

2
3

S
 

0
5

2
4

S
 

0
5

2
5

S
 

0
5

2
6

S

0
5

2
7

S
 

0
5
2
ti
S

 
0

5
2

9
S

 
0

5
3

0
S

 
0

5
3

1
S

0
5

3
2

S
 

0
5

3
3

S
 

0
5

3
4

S
 

0
5

3
5

S
 

0
5

3
6

S

0
5

3
7

S
 

0
5

3
6

S
 

Q
5

3
9

S
 

0 
5 

A 
0 

S 
0

5
4

1
 S

G
5
4
2
S

 
0

5
4

3
S

 
0

5
4

4
S

 
0

5
4

5
S

 
0

5
4

6
S

0
5

4
7

S
 

Q
5
4
8
S

 
0

5
4

9
S

 
Q

5
5

1
S

 
U

5
5
2
S

Q
5

5
3

S
 

0
5

5
4

S
 

0
5

5
5

S
 

0
5

5
6

S
 

0
5

5
7

S

0
5

5
8

S
 

0
5

5
9

S
 

0
5

6
0

S
 

0
5
6
1
 S

 
0

5
6

2
S

0
5

6
3

S
 

0
5

6
4

S
 

0
5

&
5

S
 

0
5

6
6

S
 

0
5

6
7

S

S 
r-

p
p
m

 
s

3
0
0

50
0

30
0

30
0

30
0

30
0 

3U
O

 
30

0 
30

0 
3C

O

50
0

30
0

2
0
0

5
0

0
2
0
0

3
0
0
 N

30
0 

30
0 

70
0

30
0

3
0
0

30
0

50
0

50
0

30
0 

30
0 

70
U

 
50

0 
3U

O

7
0

0
7

0
0

7
0
0

7
0
0

7
0

0

50
0

70
0

70
0

30
0

30
0

30
0 

30
0 

3G
O

 
50

0 
30

0

V
-
p
p
m
 

s 30
0 

20
0 

20
0 

2
0
0
 

2C
O

50
0

30
0

2
0
0

2
0
0

20
0

20
0

20
0

20
0

30
0

15
0

20
0

2
0
0

2
0
0

20
0

10
0

10
0

15
0

15
0

10
0

10
0

10
0 

15
0 

15
0 

15
0 

15
C

20
0

15
0

20
0

20
0

2
0
0

20
0

2
0
0

30
0

2
0
0

20
0

3
0
0

20
0

20
0

20
0

20
0

W
-
p
p
m
 

s
Y
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N !M N N N N ,'J N N N N N N N N N N N N N N N

30 30 30 30 30 30 50 3
0

30 50 50 30 30 30 30 30 50 50 50 50 30 30 30 50 30 30 30 30 30 30 30 20 30 30 30 30 70 30 3
0 30 30 30 30 30 30

Z
n
-
p
p
m

s

N N N N N N
2C

O N N
<2

00

N
 N

<
2
0
0
 N N N

2
0
0
 

<
2
0
0
 

<
2
0
0 N

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0

<
2
0
0

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 N N N N

<
2
0
0
 

<
2
0
0

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0

2 
r-

p
p
m

 
s

1
5

0
1 

5
0

1
5
0

1
5

0
1
5
0

2
0

0
1
5
0

1
5

0
2

0
0

2
0

0

2
0

0
1

5
0

1
5
0

2
0
0

1
5
0

1
5
0

2
0

0
2

0
0

2
0

0
2

0
0

1 
5
0

1
5
0

1
5

0
2

0
0

2
0
0

2
0

0
2
0
0

2
0
0

1
5

0
1

5
0

2
0
0

1
0
0

2
0
0

1
5

0
3
0
0

7
0

0
5

0
0

2
0

0
2

0
0

2
0

0

2
0

0
1

5
0

1
5
0

1
5
0

1
5
0

A
u
-p

p
m

 
aa

N N N N N N N N N N N N N N N N N N N N N N N N N N N .1
0

N N N N N
1 

.3
0

 
N N N

Z
n
-p

p
 m

 
aa

11
 0 9
0

8
0

9
0

1
0

0

1
2
0

1
2
0

9
0

1
1
0

1
0
0

9
0

1
0

0
1

1
0

9
0

9
0

1
1
0

1
4

0
9
5

1
2
0

1
0
0

11
 0

1
1
0

1
3

0
1

2
0

1
2

0

1
3
0

11
 0 9
0

9
0

1
0

0

9
5

6
5

1
1

0
11

,0 8
0

45 3
0

2
5

1
0
0

1
0

0

1
0
0

1 
1
0

1
1
0

8
5

8
0

S
b

-p
p

m
 

a
a

1 N N N 2 6 3 N 2 1

<
2 N N 1 1 N N 2 1 N 1 N N N N N 1 1 4 2 2 1 2

C
d
-
p
p
m

aa

.
1
0

.
1
0

.
1
0

.1
 5

.1
 5

.1
 5

.1
 5

.
1
0

.1
 5

.1
 5

.1
 5

.
4
0

11
0

.
1
0

.
3
5

.1
 5

.1
 5

.2
0

.
1
0

.2
0

.
1
0

.
3
0

.
2
0

.5
5

.1
 5

.1
0

.2
5

.1
 5

.1
 5

.1
0

.1
 5

.2
0

.
2
0

.0
5

.0
5

.1
0

.2
0

.1
 5

.1
 5

.
0
5

.1
 5

.1
0

.1
0

A
s
-
p
p
m

aa

10 40 10 1 
5

20 25 25
11

0
25 40 25 20

5
10 50 45 10 15 20 1 
5

20 35 25 10 10
5 5

10 25
5

25 30 10 <5
<
1
0 15 20 10 10 <5
5

10 10



T
a
b
le

 
I.

 
C

h
e

m
ic

a
l 

d
a

ta
 

fo
r 

s
tr

e
a
m

 
s
e

d
im

e
n

t 
a
n
a
 

m
o
ra

in
e
 

s
e
d
im

e
n
t 

s
a

m
p

le
s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/

 
A

I 
a

s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m

p
le

L
a

t 
i 
tu

d
e

L
o
n
g
 i
 t

u
d

e

C1

0
5
6
8
S

0
5
6
9
S

0
5
7
Q
S

0
5
7
1
S

0
5
7
2
S

0
5
7
3
S

0
5
7
4
S

0
5
7
5
S

0
5
7
6
S

0
5
7
7
S

0
5
7
8
S

0
5
7
9
S

0
5
8
0
S

0
5
8
1
S

0
5
8
2
S

0
5
8
3
S

0
5
8
4
S

0
5
8
5
S

0
5
8
6
S

0
5
8
7
S

os
aa

s
0
5
6
9
S

0
5
9
0
S

05
91
 S

0
5
9
2
S

0
5
9
3
S

0
5
9
4
S

0
5
9
5
S

U
5
9
6
5

0
5
9
7
S

0
5
9
8
S
.

0
5
9
9
S

0
6
0
0
S

0
6
0
1
S

0
6
0
2
S

0
6
0
3
S

0
6
0
4
S

O
o
0
5
S

0
6
0
6
S

0
6
0
7
S

0
6
0
3
S

0
6
0
9
3

O
o
l
O
S

06
1 

1 
S

06
1 
2S

60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 CO 60 60 6
0 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61

43 44 46 45 4<
i

41 4
0 39 49 52 50 51 46 50 4
6 48 46 48 49 50 51 51 51 49 49 12 13 12 14 14 15 1 
5

10 17 16 1 
4

13 1 a 1 a 19 16 i a 19 1 
4

1 
7

41 50 21 10 15 57 32 5U 38 40 5U 20 40 45 10

5
45 5U 55 25 40 55 55 35 40 12 47 45 13 51 41 17 58 19 20 39 3
9 15 1 
5

52 42 30 JO 40 26

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
S

14
8

1
4
7

14
7

14
7

14
7

14
7

1 
47

14
7

14
7

14
7

14
7

1 
47

14
7

14
7

1 
47

14
7

1 
47

14
7

1
4
7

1
4
7

1
4
7

2
4 25 23 28 28 34 37 40 21 27 19 21 39 19 41 34 34 23 23 28 31 32 32 34 38 40 34 38 33 31 29 42 45 30 33 39 41 37 37 34 38 42 41 46 43

7
1 
3

40 50 50 40 55 58 22 21 42 45 30 40
8

52 12 25 51
5

57 25 25
7

16 25 40 22
0

19 52 19 28 19 20 31 49
7 7

42 40 10 1 
7

46 50

F
e
-
p
c
 t
 .

s

7
.
0

7
.
0

7.
0

7
.
0

7
.
0

7
.
0

7
.
0

5
.
0

7
.
0

5.
0

7
.
0

7
.
0

7
.
0

7
.
0

5.
0

7
.
0

5
.
0

7
.
0

7.
0

7.
0

7
.
0

5
.
0

7
.
0

7
.
0

7
.
0

7
.
0

7
.
0

7
.
0

7.
0

7.
0

7
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5.
0

5
.
0

7
.
0

5
.
0

3.
0

3.
0

7
.
0

7
.
0

7.
0

7.
0

M
g
-
p
c
t
 .

S 2
.
0
0

2
.
0
0

.
7
0

2
.
0
0

1 
.
0
0

2
.
0
0

1 
.
0
0

1
.
0
0

1 
.0

0
.5

0

1
.
0
0

1 
.
0
0

1 
.
0
0

1
.
0
0

1 
.0
0

1
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1 
.0

0
2
.
0
0

2
.
0
0

2
.
0
0

1 
.0

0
1 
.0

0
1 
.
0
0

1 
.0
0

1 
.0

0

2
.
0
0

1
.
0
0

1
.
0
0

1 
.
0
0

1 
.0

0

2
.
0
0

1 
.0

0
1 
.
0
0

1 
.0

0
1 
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

C
a
-
p
c
 t
 .

s 1
.
0
0

1 
.
0
0

1 
.
0
0

1 
.0

0
.
5
0

1
.
0
0

1 
.
0
0

1
.
0
0

1
.
0
0

.
7
0

.
7
0

.
5
0

1
.
0
0

.
3
0

1 
.
0
0

2
.
0
0

1 
.
0
0

.
5
0

1 
.
0
0

2
.
0
0

1
.
0
0

1
.
0
0

1 
.
0
0

.
7
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1
.
0
0

.
5
0

.
3
0

2
.
0
0

1 
.0

0
1 
.0
0

.
5
0

.
5
0

.
5
0

.
7
0

1
.
0
0

.
7
0

.5
0

1 
.0

0
1 
.
0
0

2
.
0
0

1
.
0
0

1
.
0
0

T
i
-
p
c
 t

 .
s

.5
0

.
5
0

.3
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.3
0

.5
0

.
5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.
7
0

.5
0

.3
0

.5
0

.5
0

.5
0

.5
0

.5
0

.
5
0

.5
0

.5
0

.5
0

.5
0

.3
0

.5
0

.5
0

.5
0

.3
0

.
3
0

.3
0

.5
0

.5
0

.
5
0

.5
0

.5
0

.5
0

M
n
-
p
p
m

s 1 
/
O
O
O

1
/
0
0
0

3
/
0
0
0

7
0
0

7
0
0

7
0
0

7
0
0

5
0
0

1 
/
O
O
O

7
0
0

2
/
0
0
0

1
/
0
0
0

7
0
0

1 
/
O
O
O

7
0
0

1
/
0
0
0

1
/
0
0
0

1
/
5
0
0

1
/
5
0
0

1 
/
5
0
0

1
,
0
0
0

1
/
0
0
0

1
/
0
0
0

1 
/
5
0
0

1
/
5
0
0

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

1
/
0
0
0

1 
/
O
O
O

1
/
0
0
0

1 
/
O
O
O

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

1
/
0
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

1
/
5
0
0

1
/
5
0
0

1
/
0
0
0

1
/
0
0
0

A
g
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
s
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

" 
S

50 30 20 30 30 30 20 20 50 70 50 50 30
10
0 30 30 70

10
0

1U
O 70

10
0

10
0

10
0

10
0 70

1
0
0

10
0

10
0

10
0

2
0
0

20
0

10
0

10
0

2
0
0

20
0

1U
O 70

10
0

10
0 70 70

10
0

10
0

10
0

10
0

b
a
-
p
p
m

s 7
0
0

70
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

70
0

70
0

70
0

70
0

7
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

70
0

1 
/
O
O
O

1 
/
5
0
0

1 
/
5
0
0

1
/
5
0
0

1 
/
5
0
0

70
0

1
/
5
0
0

1 
/O
OO

1 
/
O
O
O

1
/
5
0
0

1
/
0
0
0

1 
/
O
O
O

1
/
0
0
0

1 
/
O
O
O

1 
/
5
0
0

1
/
0
0
0

1 
/
O
O
O

1 
/
O
O
O

1
/
5
0
0

1
/
5
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

70
0

1
/
0
0
0

1
/
0
0
0

1
/
5
0
0

1
/
5
0
0

1
/
5
0
0



T
a
b
l
e
 

I.
 

Ch
ei
ri
ca
l 

d
a
t
a
 
fo

r 
s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
an
a 

m
o
r
a
i
n
e

s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
,
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
,
 

A 
I a
s
k
a
  
c
o
n
t
i
n
u
e
d

Cl

S
a
m
p
 I

 e

(J
56
8S
 

0
5
6
9
S
 

0
5
7
0
S
 

G
5
7
1
S
 

0
5
7
2
S

0
5
7
3
S
 

0
5
7
4
S
 

O
a
7
5
S
 

0
5
7
6
S
 

0
5
7
7
S

0
5
7
o
S
 

0
5
7
9
S
 

0
5
8
0
S
 

0
5
8
1
S
 

0
5
8
2
S

0
5
8
3
S
 

0
5
8
A
S
 

0
5
8
5
S
 

0
5
8
6
S
 

U
5
8
7
S

GS
df
ab
 

0
5
8
9
S
 

0
5
9
0
S
 

0
5
9
1
 S

 
0
5
9
2
S

0
5
9
3
S
 

0
5
9
A
S
 

0
5
9
5
S
 

0
5
9
6
S
 

0
5
9
7
S

05
9<

JS
 

0
5

9
9

S
 

0
6

0
0

S
 

0
6

0
1

S
 

0
6

0
2

S

O
o
G
3
S
 

0
6
0
A
S
 

0
6
0
5
S
 

U
6
C
6
S
 

0
6
0
7
S

0
6
0
6
S
 

U
6
0
9
S
 

0
6
1
0
S
 

0
6
1
1
 S

 
0
6
1
2
S

Ue
-p

p.
n 

s

1 
.0

 
1.
0 

2.
0 

1 
.0
 

1 
.0

1.
0 

1 
.0

 
1 
.0

 
2
.
0
 

2.
0

C
o
-
p
p
m
 

s
C 
r
-
p
p
m

C 
u
-
p
p
m

S

2.
0 

1.
0

1.
0 

1.
0 

1 
.0

 
2.

0 
3.
 J

2
.
0

1.
0 

1 
.0

 
1.
0 

1 
.0

1 
.0
 

1.
0 

1 
.0

 
1 
.0

 
1.

0

1.
0 

1.
0 

1 
.0
 

1.
0 

1 
.0

1.
0 

1.
0 

1 
.0
 

1 
.0
 

1.
0

1.
0 

1.
3 

1 
.0

 
1.

0 
1 
.0

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

5
0 50 70 15 15 20 20 15 50 15 50 50 50 50 20 30 2U 50 50 3D 30 20 30 30 30 30 30 30 20 30 70 20 15 30 30 30 20 30 20 20 20 50 30 20 20

15
0

15
0

1
0
0

2
0
0

15
0

15
0

1
5
0

1
5
0

15
0

10
0

15
0

2
0
0

2
0
0

2
0
0

15
0

1
5
0

15
0

1
0
0

2
0
0

10
0

15
0

15
0

2
0
0

15
0

2
0
0

1 
50

1
5
0

1
5
0

2
0
0

15
0

2
0
0

20
0

1
5
0

15
0

1
5
0

15
0

1
5
0

2
0
0

1
5
0

1
5
0

15
0

2
0
0

2
0
0

2
0
0

20
0

50 70 30 30 50 30 30 30 30 30 30 30 30 30 30 2
0 30 50 50 30 50 30 50

1
0
0 30

1
0
0 50 50 3
0 70

2
0
U
 

30
 

30
 

30
 

50 50
'

50 50 30 30 30 50 30 50 50

L
a

-p
p

m
s

2
0 2
0

2
0

2
0 2
0

2
0 2
0

2
0

2
0

1
0

0 2
0 2
0

2
0

2
0 5
0

2
0 20 2
0 3
0

2
0
0 2
0 2
0

2
0 2
0 2
0

2
0 2
0

2
0

2
0 2
0 2
0 2
0

2
0

2
0 2
0 2
0 2
0

2
0 2
0 2
0 2
0 20 2
0

2
0

2
0

M
o
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
i 
-p

p
m

S

1
0

0
1

0
0

1
0
0 7
0

7
0

1
0
0

7
0

5
0

1
0

0 5
0

7
0

1
0
0

1
0

0
1
0
0

1
0

0 5
0

5
0

1
0
0

1
0
0

5
0

7
0

7
0

7
0

7
0 7
0

1
0

0 7
0

7
0

7
0

7
0

1
0

0 7
0

7
0

7
0

1
0

0 7
0 7
0

1
0

0
7
0

7
0 7
0

1
0
0

1
0

0
1
0
0

1
0

0

P
b

-p
p

m
s

70 7
0 50 3
0

3
0

3
0 10 10 3
0 3
0

3
0 5
0

5
0 50 20 3
0

5
0 70 5
0 50 30 50 30 3
0 50 50 3
0

3
0 3
0

50 7
0 30 3
0

3
0 50 30 30 70 20 30 30 5
0 50 50 50

S
c
-p

p
m

s

2
0

2
0

2
0 2
0

2
0

' 
2
0

2
0

2
0

2U 2
0

2
0 2
0

2
0 3
0 2
0 3
0

2
0

2
0

2
0

3
0

2
0

2
0

2
0

2
0 2
0

2
0

2
0

2
0

2
0

3
0 3
0

2
0

2
0

2
0

2
0 2
0 15 15 15 15 2
0

3
0

3
0

2
0 3
0

S
n
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a

b
le

 
I.

 
C

h
e
m

ic
a
l 

d
a

ta
 

fo
r 

s
tr

e
a

m
s
e

d
im

e
n

t 
a
n
d
 

m
o

ra
in

e
 

s
e
d
im

e
n
t 

s
a

m
p

le
s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/
 

A 
la

s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m

p
le

0
5
6
3
S
 

0
5
6
9
S
 

0
5
7
0
S
 

U
5
7
1
 S

 
G
5
7
2
S

0
5
7
3
S
 

0
5
7
4
S
 

0
5
7
5
S
 

0
5
7
6
S
 

0
5
7
7
S

0
5
7
8
S
 

0
5
7
9
S
 

0
5
8
0
S
 

0
5
8
1
 S

 
0
5
8
2
S

0
5
8
3
5
 

0
5
8
4
S
 

0
5
8
5
S
 

0
5
3
6
S
 

0
3
d
7
S

0
5
8
8
S
 

0
5
8
9
S
 

0
5
9
0
S
 

0
5
9
1
 S

 
0
5
9
2
S

0
5
9
3
S
 

0
5
9
4
S
 

0
5
V
5
S
 

0
5
9
6
S
 

0
5
9
7
S

0
5
9
S
S
 

0
5
9
9
S
 

0
6
0
0
S
 

0
6
0
1
 S

 
0
6
0
2
S

0
6
0
3
S
 

0
6
0
4
S
 

0
6
0
5
S
 

O
o
O
b
S
 

0
6
0
 7
 S

0
6
U
8
S
 

0
6
0
V
S
 

Oo
l 
OS

 
0 
6 

1 
1 

S 
06

1 
2S

S 
r 
- 

p 
p 

M 
s

5
0

0
 

3G
O

 
3

0
0

 
5

0
0

 
3G

G

5
0

0
 

5
0

0
 

5
0

0
 

3
0

0
 

3
0
0

3
0
0
 

3
0
0
 

5
0
0
 

3
0

0
 

7
0

0

7U
O

 
5

0
0

 
3

0
0

 
3

0
0

 
3

0
0

5
0

0
 

?
0
u

5
0

0
 

3C
O

 
3

0
0

3G
O

 
3
0
0
 

3
0
0
 

3
0
0
 

3
0

0

5
0

0
 

3
0
0
 

3
0

0
 

3
0

0
 

3
0

0

3
0

0
 

5
0
0
 

5
0

0
 

3
0

0
 

3
0

0

3
0

0
 

3
0

0
3
0
0

3
0

0
 

3C
J

V
-p

p
m

 
s 2
0

0
 

2
0

0
 

2
0
0
 

2C
C

 
2

0
0

2
0
0
 

2
0
0
 

2
0
0
 

2
0
0
 

2
0
0

3
0
0
 

3
0
0
 

2
0
0
 

3
0
0
 

2
0
0

3
0
0
 

2
0
0
 

2
0
0
 

2
0
0
 

2
0

0

2
0
0
 

1
5
0
 

3
0
0
 

3
0

0
 

3
0

0

3
0

0
 

3
0
0
 

2
0
0
 

2
0
0
 

3
0
0

3
0
0
 

2
0
0
 

2
0
0
 

2
0

0
 

2
0

0

3
0
0
 

2
0
0
 

2
0

0
 

2
0
0
 

1
5
0

1
5
0

2
0
0

2
0
0

2
0

0
 

2
0
0

W 
- 

p 
p 

m 
s

N N N N N N
 N N N N N N N N N N N
 N N N N N N N iM N iM N
 

N
 iM N N N N N N N N N N N N N M N

Y
-p

p
m

 
s

3
0

 
3

0
 

5
0
 

3
0

 
3
0 3
0
 

3
0

 
3
0
 

3
0

 
5
0

3
0
 

3
0

 
3

0
 

5
0

 
3

0

3
0
 

3
0

 
5

0
 

5
0

 
7

0 3
0

 
7
0
 

5
0
 

3
0
 

3
0

3
0

 
5
0
 

3
0
 

3
0
 

7
0 5
0
 

3
0

 
5

0
 

5
0
 

5
0 5
0
 

3
0
 

3
0
 

3
0

 
3
0

3
0
 

5
0 3
0

3
0

 
3
0

Z
n

-p
p

m
s

2
0
0
 

<
2

0
0

 
<

2
0
0
 

<
2

0
0

 
<

2
0
0

<
2
0
0
 

<
2
0
0
 

<
2

0
0

 
<

2
0

0
 

<
2
0
0

2
0

0
 

2
0
0
 

<
2

0
0

 
2

0
0

 
<

2
0

0

<
2

0
0

 N N N N N 
<

2
0

0
 N N N N N N N 

2
0

0

2
0
0
 N N N N N N N N 

<
2

0
0

<
2

0
0

 
<

2
0

0
<

2
0

0 N N

Z 
r-

p
p
m

s

1
5

0
 

1
5
0
 

1
5

0
 

1
5
0
 

1
5

0

2
0

0
 

2
0
0
 

2
0
0
 

2
0
0
 

3
0

0

1
5

0
 

1
5
0
 

1
5

0
 

1
5

0
 

3
0
0

2
0
0
 

2
0
0
 

2
0
0
 

2
0

0
 

1 
/O

O
O

2
0
0
 

1
5
0
 

2
0
0
 

2
0
0
 

2
0
0

3
0
0
 

2
0
0
 

2
0
0
 

2
0
0
 

2
0
0

2
0
0
 

2
0
0
 

2
0

0
 

2
0
0
 

2
0
0

2
0
0
 

3
0
0
 

2
0
0
 

3
0
0
 

1
0

0

1S
O

 
1
5
0

1
5
0

2
0

0
 

3
0

0

A
u
-p

p
m

 
a

a -
-

  -
-

-
-

-
-

-
- -
-

-
-

-
-

 

Z
n
-p

p
m

 
a
a H

O
 

1
3

0
 

1
8
0
 

6
5

 
6
5

8
5

 
7

0
 

6
5

1
2
0
 

6
0

1 
4

0
 

H
O

 
8
0
 

1
3
0
 

7
5

5
0

 
6

0
 

1
2

0
 

1
6
0
 

7
5

7
5

 
7
5
 

7
5

8
5

 
9
0

8
0
 

8
0
 

8
0
 

6
5

 
1
0
0

1 
4

0
 

7
0

 
7

0
 

8
5
 

8
5

8
0

 
9

0
 

7
5
 

6
5

 
7
0

6
0
 

1
1

0
8

5
1
0
0
 

8
0

S
b
-p

p
m

 
a
a

2 2 6 N N 1 1 1 7 1 3 3
<1

 7 N N 
<

1 6 6
 2 2 3 N N
 

N 2 2 2 2 3 3 
<1

 
- 

<1
 9 7 2 2 2 2 2 1 3
.

2 2 1

C
d

-p
p

m
 

aa

.1
 5

.1
0

 
.9

0
 

.0
5

 
.0

5

.0
5

 
.1

0
 

N .3
0

 
.1

0

.3
0

 
.1

5
 

.1
0

 
.2

5
 

.0
5

<
.0

5
 

.0
5

.2
0

 
.4

0
 

.1
0

.0
5

 
.0

5
 

.0
5

 
.1

0
 

.1
 5

.1
0

 
.1

0
 

.1
0

 
.0

5

.3
0

 
.1

0
 

.0
5

 
.1

 5
 

.1
 5

.1
0

 
.3

0
 

.1
0

 
.1

0
 

.1
0

.1
0

 
.2

0
.1

0
.1

0
 

.1
0

A
s
-p

p
m

 
a

a

6
0

 
3

0
 

8
5
 5 

<
5

1
0

 5 N 
1 

5 
1

5

2
0

 
1
0
 

4
0
 

1 
5 5

1 
5 5 

4
5
 

1
1

0 1
0

1
0

 
1
0
 

1
0

 
3
5
 

6
0 1 
5 

1
5

 
2
0
 

1
5

 
4
0 3
5

1
0
 

1
0

 
1

0
 

1
0

7
5

1
1
0
 

1
0
 

1
0

 
1 

5

1
0

 
1
0

1
0

1
5

 
1 

5



oocoo c o o c o coooo ooooo ooooc coooo ooooc ooooo o o c o o
OOOOO OoOOO OOOOO O- O O O O OOOOO OOOOO OOOOO O O O O- O OOOOO
\yiv^l«-n>-nw> w. vji >^i f» J- *» .1- ^ f» f- *»t»t»L«l^ LM Ln LM IM o* L«l^l^lVil\J I\J l\j I\J l\> fv r\J I\J IV   «   «   -» ^  *  *

t/* co co 1/1 1/1 1/1 co 1/1 t/j 1/1 totntnt/ico

OOOOC. OOOOO OOOOO OOOOO O O O O C_J OOCJ-'-'

CC Oo Co oo Oo OC Oo Cc Oo Oo Oo Oo oo Oc oo OoootXCXOo Oo OO oc ->J -vl -vl-«JOoOoOo CDOc->j-sj-vl ->j-vl-vi-«J-<j

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

ooooo ooooo ooooo ooooo ooooo 0,0000 ooooo ooooo ooooo
OOOOO COOOO OOOOO OOOOO COOOO OOOCO OOOOO OOOOO OCOOO

S/iL«O<yiO O*y>OO*^i OO">JO<-n OOO*-"O syiOO*-"U> -<j»yit«-<J*^i O-<JL^fvjO OOOOO
ooooo ooooo ooooo ooooo ooooo ocrooo ooooo ooooc

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

O 3
tu O
t T

in T) Oi

I
in T3

N% N* **%** % *%*** % ** **S*% ** * »*NS% TJ
OO->JOO vyiOOOO ->J->JO-<J-«J ->J->J->j-<j->J syioO*yi*^i O'^-'Jv/isyi syisyiooO O*y->J-vlO OOOOO T3
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 3
ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo

VI I

TJ 
Z2ZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ T3

X) 
ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ 3

J»
c

VI I
T3

ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ TJ
3

-<JO->J-NJO ->JOCO-NJ O--J--JOO ^-<J-«J-vl-«J OCOOO OOCOO OOOOC OCi->J-<jO O-«JO-vl->J 
OOOOO OOOOO OOOOO OOOOO OOOOO COOOO OOOOO OOOOC- OOOOO

-<JO->J-»JO OOOO-vJ ->J-«J-<J->J->J OOO->JO W«O*yi«^«O OO-^-^*^ OOOOO OO-«J-«JO syiSjrisyiOO T)
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO T)
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 3



Z Z Z ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ

I «»
c

E
a ooooo ooooo ooooo ooooo ooooo omooo ooooo ooooa o u"> o o o
& rsjrsjKirvjKi rsj r\j rvi *o ro ro^M^OfNj*^ KirvjN^Kico K~I  /> *o r\j *o rvj T  rvj f\J rsj f\jf\jrsjrvjf\j r\jrvjr\jrorvj f\j T  f\j f\i rsj

ooooa ooooo ooooo ooooo aoooo ooooo ooooo ooooa ooaoo
FO *O «  r\j FO r- ro N"| «"> FO u"» r*i FO in OJ K) oj <\| u"» FO

e ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo 
a T- «- T- r-

E ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ
a 
a

a zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzz
a
I "»

E OOOOO OOOOO OOOOO OOOOO OOOOO O.TOOO OOOZO OOOOO OOOOO
Q rvjrviojfMfVi fNjfNjiMfvjfvj ojojoj'MO rvjf\j<\iu">fvj rvjKirvioju^ rvi ojojfvj rviojrvi rvi ojojojojoj ojrvjrvii/ioj
a »-
I I/I

ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
E rotni/lN'li/1 fOKlFOflKI rorOl/lKirO rOfOr^lrOm mO^-fOfO Oin'O'OrO rOrOfOFO'O rorOfOmfOa T- T-

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
OOOOO Ow*u"»mu"* mOOiAO ou^u^^^O OOOt/>O

OOO'OO OOOOO OOOOO o is\ ts\ tr\ in ioOOW»O OOu^OO ou">OOo
FOfVjr-fOOJ fVir  T-fOfVj

zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz

ooooo ooooo aoooo ooooo ooooo ooooo ooooo ooooo ooooo

coco'ococo cjOtococ/)i/> (jO(/>(/>cnco cocooocjocn i/^oocncjoc/i t/>co'/lcoi/^ cococO'-oco cocotntnoo './Jtomcoin

»  i  «  «  *  T  i  r\jr>jr\j f\j (\J r\J f\j i\t t\j r\j *s) t*} rs) rOK^rOKIro rO'O^j^J'^y ^T^T-T^T^J ^y^fmmm ^/%i/^i/^ir»i/>

OOO-OO <5-OO-O<5 OOOOO OO-O-OO O-OO-OO -O-OO^O-O <5-O-OOO O-O-OOO -O-O-O<3-O

aoooo oor^oo ooooo ooooo ooooo aoooo ooooo aoooo 30000



f
a
b
l
e
 

I.
Ch

er
ti

ca
l 

d
a
t
a
 
fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
a
n
d
 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 

A 
I 
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

C
l

S
a
m
p
l
e

Uo
l 
3S
 

06
1 
AS
 

06
1 
5S

 
U6

1 
6S

 
06

1 
7S

0
6
1
b
S
 

0
6
1
9
S
 

0
6
2
0
S
 

0
6
2
1
 S

 
0
6
2
2
S

0
6
2
3
S
 

0
6
2
A
S
 

0
6
2
5
S
 

0
6
2
6
S
 

0
6
2
 7
S

0
6
2
«
S
 

O
o
2
9
S
 

0
0
3
0
S
 

0
6
3
1
 S

 
0
6
3
2
$

0
6
3
2
S
 

0
6
3
A
S
 

0
6
3
5
S
 

0
6
3
0
3
 

0
6
3
7
S

0
6
3
3
S
 

U
6
3
9
S
 

0
6
A
O
S
 

0
6
A
 1

 S
 

0
6
W
S

U
6
A
3
S
 

O
o
A
A
S
 

0
6
A
5
S
 

0
6
A
6
S
 

0
6
A
 7
S

U
O
A
 d
S 

0
6
A
9
S
 

0
6
5
U
S
 

0 
6 

5 
1 
S 

0 
6 

5 
2 
S

0
6
5
3
S

0
6
5
5
S
 

U
0
5
6
S
 

U
6
5
7
S

S 
r-

 p
pm

 
s

3
0

0
 

3
0
0
 

3
0
0
 

3
0
J 

2
0

0

3
0

0
 

3
0

0
 

3
0

J 
3

0
0

 
3

0
0

3
0

0
 

3
0
0
 

3
0
0
 

3
0

0
 

3
0
0

5
0
0
 

3
0
0
 

7
0

0
 

5
0
0
 

3
0

0

3
0

0
 

3
0
0
 

3
0

0
 

3
0
0
 

3
0

0

2
0
0
 

3
0

0
 

3
0
0
 

5
0

0
 

5
0
0

2
0

0
 

3
0
0
 

3
0
0
 

3
0

0
 

3
0
0

3
0
0
 

3
0
0
 

5C
JU

 
2u

O
 

3
0
0

2
0

0
 

30
U

 
2
0
0
 

3
0

0
 

3
0

0

V
 -
 p

 p
 I

T,

S 2
0
0
 

2
0

0
 

3
0

0
 

2
0

0
 

3
0

0

3
0

0
 

2
0
0
 

2
0
0
 

3
0
0
 

3
0
0

3
0
0
 

2
0
0
 

3
0
0
 

3
0
0
 

3
0

0

3
0

0
 

2
0
0
 

  
3
0
0
 

2C
O

 
3
0
0

3
0
0
 

3
0

0
 

2
0
0
 

2
0

0
 

3
0
0

2
0

0
 

2
0

0
 

2
0

0
 

2
0
0
 

2
0

0

2
0
0
 

2
0
0
 

2
0

0
 

2
0
0
 

2
0

0

2
0

0
 

2
0
0
 

2
0
0
 

2
0

0
 

2
0
0

2
0

0
 

2
0

0
 

2
0

0
 

2
0

0
 

2
0

0

W
-p

 p
m

s

N
 N
 

N
 

N fJ N
 

N
 

N
 

N N N N N N N N
 

H
 

N
 

N N N
 

N
 

N N N N
 

N
 

N

. 
N

 
" 

N N
 

N
 

N
 

N
 

N N ;j N N N N
 

N N
 

N
 

N

Y
-p

p
m

s

3
0
 

3
0
 

3
0

 
3

0
 

3
0

5
0
 

3
0

 
3

0
 

5
0
 

3
0

3
0

 
3
0
 

3
0
 

3
0

 
3

0

3
0

 
3
0
 

5
0
 

5
0
 

3
0

5
0
 

7
0
 

5
0

 
3
0
 

5
0

3
0
 

2
0

 
2
0
 

2
0

 
2
0

2
0

 
3
0
 

2
0

 
2

0
 

3
0

3
0

 
3
0
 

3
0

 
3

0
 

3
0

3
0

 
3

0
 

3
0

 
5
0
 

3
0

2 
n
-p

p
m

s

N N N N N N N N N N N N N N N N N 
2

0
0

 N N N 
2

0
0

 N N 
2
0
0

<
2

0
0

 N N N N N N N N N N N N N N N N N 
<

2
0

0
 N

Z 
r-

p
p
m

 
A

u
-p

 p
m

s 
a

a

2
0
0
 

2
0

0
 

2
0
0
 

2
0
0
 

2
0
0

3
0

0
 

1
5
0
 

2
0
0
 

1
5

0
 

2
0
0

2
0
0
 

2
0

0
 

2
0

0
 

2
0

0
 

2
0

0

2
0

0
 

1
5
0
 

1
5
0
 

2
0

0
 

1
5

0

3
0
0
 

2
0

0
 

2
0
0
 

2
0

0
 

2
0
0

1
5
0
 

2
0
0
 

2
0
0
 

3
0

0
 

2
0

0

1
5
0
 

2
0

0
 

2
0
0
 

1
0
0
 

2
0
0

1
5

0
 

1
5
0
 

1
5

0
 

2
0
0
 

1
5

0

1
5
0
 

1
5

0
 

1
5
0
 

2
0
0
 

1
5
0

Z
n
-p

p
m

a
a

8
5
 

9
0

1
0
0
 

7
0
 

1
1
0

7
5

9
0
 

9
0
 

1
1
0
 

1
0

0

8
5

8
0
 

1 
2

0
 

1
0
0
 

8
5

8
5

 
1

0
0

 
7

5
 

7
5

1
1

0

1 
1
0
 

1
7
0
 

9
0

 
8

5
 

1
2

0

1
3
0
 

1
0
0
 

8
0

 
8

0
 

1
0

0

1
0

0
 

1
0

0
 

1
1
0
 

1
0
0
 

1
0

0

1
3

0
 

1
0

0
 

8
0

 
1

6
0

 
1

0
0

1
2
0
 

8
0

 
1

0
0

 
1

3
0

 
1
0
0

S
b

-p
p

m
a
a

1 2 2 
<

1 2 1 1 2 2 2 2 2 3 3 4 3 3 2 1 3 2 3 2 2 A 3 3 
<

1 1 1 2 3 2 1 2 3 2 2 A 2 2 1 3 3 2

C
d
-p

p
m

aa

N .0
5

 
.0

5
 

.0
5

.0
5

 
.0

5
 

.0
5

 
.1

 5
 

.1
5

.0
5

 
.0

5
 

.3
0

 
.1

 5

.1
0

 
.1

 5
 

.1
0

.1
0

 
.2

0

.1
5

 
.2

5
.0

5
 

.1
0

 
.5

0

.5
0

 
.1

5
 

.0
5

 
.1

0
 

.0
5

.0
5

 
.1

0
 

.2
0

 
.1

0
 

.1
0

.2
5

.0
5

.0
5

.1
 5

.1
 5

.0
5

 
.0

5
 

.1
 5

 
.1

0

A
s
-p

p
m

a
a

5 5 
1

0
 5 

1 
5

1
0
 5 5 

1 
5 5 5 5

2
0
 

6
5

 
2

0 5
2

0
 

1 
5 

1
0

 
A

O

2
5
 

5
5
 

1
5
 

3
5
 

2
5

1
5
 

1
5
 5 

1
0

 5

1
0
 

1
0

 
3
5
 5 

1
0

7
5
 

1
0

 5 
3

0
 

1
5

4
0
 5 

1
0
 

2
0

 
1

0



T
a
o
te

 
I.

 
C

h
e

m
ic

a
l 

d
a

ta
 

fo
r 

s
tr

e
a

m
 

s
e

d
im

e
n

t 
a

n
a

 
m

o
ra

in
e
 

s
e
d
im

e
n
t 

s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o
re

s
t*

 
A 

la
s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m

p
le

L
a
ti
 t

u
d
e

L
o

n
ij 

i 
tu

d
e

0
6
5
8
S

0
6
5
9
S

0
6
0
0
S

G
6
6
1
S

0
6
6
2
S

0
6
6
3
S

U
6
6
4
S

G
6
6
5
S

G
6
6
6
S

0
6
6
7
S

0
6
6
8
S

0
6
6
9
S

0
6
7
G
S

0
6
7
1
S

0
6
7
2
S

0
6
7
3
S

0
6
7
4
S

0
6
7
5
S

0
6
7
6
S

0
6
7
7
S

0
6
7
8
3

0
6
7
9
S

0
6
8
0
S

06
81

 S
0
6
8
2
S

G
6
8
3
S

0
6
8
4
5

0
6
8
5
S

06
ti

oS
0
6
8
7
S

0
6
8
6
S

0
6
8
9
S

0
6
9
0
S

0
6
9
1
 S

0
6
9
2
S

0
6
9
3
S

0
6
9
4
S

0
6
9
5
S

0
6
9
6
S

0
6
9
7
S

0
6
9
8
S

C
0
9
9
S

0
7
J
G
S

G
7
0
1
S

0
7
0
2
S

60 60 60 60 60 60 60 60 60 6
0 60 60 6
0

6
0 60 60 60 60 60 60 60 60 60 60 oO 60 60 61 61 61 61 61 61 61 61 61 61 61 60 60 60 60 61 61 60

39 4 
1

52 48 48 4V 56 56 54 55 56 56 54 56 54 54 52 53 53 53 52 51 52 52 52 53 52
2 2 2 2 2 1 0 0 u 0 0

58 50 56 57
U 0

58

40 25 25 30 22 20 40
5

53 20

5
12 38 53 20

0
52

5
28 45 50 12 45
7

3U 35 4
0 53 4 
5

53 13 13 1 
7

35 21 1 
5 5 9

32 4<
i

50
0

16 25 2U

14
8

14
8

14
8

1 
48

14
8

1
4
8

14
8

1
4
8

14
3

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
3

14
8

1
4
8

14
8

14
8

14
8

14
8

14
3

1
4
6

14
8

14
8

14
8

57 55 39 52 52 55 41
1

4
0

41 4
3 44 4
5
4
6
4
8

5
0

41 4
0

4
2 4
4

4
3

41 4
5 44 4
5 5
3 50 47 50 47 52 51 52 52 49 49 50 55 55 56 56 55 47 4
6 4
4

50
3

4
0 22 15 25 55 20 10 40 35 40 22 25 45 30 10 42 1 
5

25

0
10 45
2

12 45 40 47 27 16

0
49 22 40 46 40 27 19 30 10 15 42 35 4
0 50

F
e
-
p
c
t
 .

s

5.
0

5.
0

5.
0

5.
0

7.
0

5.
0

5.
0

7.
0

7.
0

7.
0

7
.
0

7.
0

7.
0

5
.
0

7.
0

7.
0

7.
0

7.
0

7.
0

7.
0

7.
0

7.
0

7
.
0

5.
0

5
.
0

3
.
0

5.
0

5.
0

7
.
0

7.
0

7.
0

7
.
0

7.
0

7.
0

7.
0

7
.
0

3.
0

7.
0

7.
0

7
.
0

7.
0

7.
0

7.
0

7
.
0

7.
0

M
y
-
p
c
t
 .

s 1 
.0

0
1 
.
0
0

1 
.0
0

1 
.0

0
3
.
0
0

2
.
0
0

2
.
0
0

1 
.
0
0

2
.
0
0

3
.
0
0

3
.
0
0

1
.
0
0

2
.
0
0

1 
.0

0
2
.
0
0

2
.
0
0

2
.
0
0

1 
.0

0
1
.
0
0

2
.
0
0

1 
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1
.
0
0

.7
0

1 
.0
0

1 
.0

0
1 
.
0
0

1 
.0

0

1 
.0
0

1
.
0
0

1 
.0

0
1 
.0

0
1 
.0
0

1 
.
0
0

.
5
0

1.
00

1 
.0
0

1 
.0

0

1 
.
0
0

1 
.
0
0

1 
.0
1)

1 
.
0
0

1 
.O

U

C
a
-
p
c
 t

 .
s

.
5
0

.
5
0

.1
5

.
5
0

1
.
0
0

1
.
0
0

1
.
0
0

.
2
0

1
.
0
0

1 
.0

0

.
3
0

.3
0

.
3
0

.
5
0

1 
.
0
0

.
5
0

.
3
0

1 
.
0
0

.
3
0

1 
.0

0

.
2
0

.
5
0

1 
.
0
0

.
5
0

.
7
0

1
.
0
0

1
.
0
0

.
3
0

.
5
0

.
2
0

.
3
0

.
3
0

.2
0

.3
0

.
2
0

.
5
0

.
1
0

.
3
0

.3
0

.5
0

.
5
0

.
5
0

.3
0

.
2
0

.3
0

T
i
-
p
c
t
 .

s

.5
0

.
5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.
5
0

.5
0

.5
0

.5
0

. 
.3

0
.5

0
.
3
0

.5
0

.5
0

.5
0

.5
0

.5
0

.3
0

.5
0

.5
0

.5
0

.3
0

.3
0

.3
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.3
0

.5
0

.5
0

.3
0

.3
0

.3
0

.3
0

.3
0

.3
0

M
n
-
p
p
m

s 1
,
0
0
0

7
0
0

1 
/
O
O
O

1
,
0
0
0

2
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
5
0
0

1
,
5
0
0

1
,
5
0
0

1
,
0
0
0

1
,
0
0
0

7
0
0

7
0
0

7
0
0

1 
,
5
0
0

7
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1 
,
5
0
0

7
0
0

7
0
0

1
,
5
0
0

1
,
0
0
0

5
,
0
0
0

1
,
5
0
0

1 
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
5
0
0

5
0
0

7
0
0

1
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

7
0
0

7
0
0

7
0
0

1
,
0
0
0

A
g
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N .N

A
s
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

s 10
0 70 70 70

10
0 7U 50 70 70 70

10
0

10
0

1
0
0 50 70 70

1
0
0 70 70 70

1
0
0

10
0

1
0
0

10
0

10
0 50 50

10
0

1
U
O

10
0

10
0

10
0

10
0

2
0
0

10
0

1
0
0 70 70

1
0
0 70

10
0

10
0

1
5
0

2
U
O 70

B
a
-
p
p
m

s

1 
,
0
0
0

1
,
0
0
0

7
0
0

1 
,
0
0
0

1 
,
5
0
0

1
,
0
0
0

1 
,
0
0
0

7
0
0

1
,
0
0
0

1
,
5
0
0

1
,
0
0
0

7
0
0

1
,
0
0
0

7
0
0

7
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1
,
0
0
0

7
0
0

7
0
0

1 
,
0
0
0

70
0

1
,
0
0
0

70
0

7
0
0

1
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1
,
0
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

1
,
0
0
0



T
a
t
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
a
n
d
 
m
o
r
a
i
n
e

s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 

A 
I 
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

0
6
5
8
S
 

0
6
5
9
S
 

0
6
6
U
S
 

0
6
6
1
 S

 
0
6
6
2
S

0
6
6
3
S
 

0
6
&
A
S
 

0
6
&
5
S
 

0
6
6
6
S
 

0
6
6
7
S

0
6
6
8
S
 

0
6
6
9
S
 

O
G
7
0
S
 

0
6
7
1
S
 

0
6
7
2
S

0
6
7
3
S
 

0
6
7
A
S
 

0
6
7
5
S
 

0
6
7
6
S
 

0
6
7
7
S

0
6
7
8
S
 

0
6
7
9
S
 

0
6
8
0
S
 

0
6
8
1
S
 

0
6
8
2
S

0
6
8
3
S
 

G
6
8
4
S
 

0
6
8
5
S
 

O
o
8
6
S
 

O
o
8
7
S

0
6
8
8
S
 

0
6
8
9
S
 

0
6
9
0
S
 

G
o
9
1
 S

 
0
6
9
2
S

0
6
9
3
S
 

0
6
9
A
S
 

D
6
9
5
S
 

0
6
9
6
S
 

0
6
9
7
S

0
6
9
8
S
 

0
6
9
9
S
 

0
7
0
U
S
 

0
7
G
1
S
 

0
7
0
2
S

d
e
-
p
p
n
 

E
i
-
p
p
m
 

C
o
-
p
p
m
 

s 
s 

s

2.
0

1.
0 

1.
0 

1.
0 

1.
0

1.
0 

1.
0 

1.
U 

1.
0 

1.
0

1
.
0
 

1 
.0
 

2
.
0

1.
0 

1.
0

1 
.0

 
1
.
0
 

1 
.0

 
1.

0 
1.

0

1.
0 

1.
0 

1.
0 

1.
0 

1 
.0

1.
U 

1 
.0

 
1 
.0

 
1.

0 
1 
.0

1 
.0

 
1.

0 
1.

0 
1.
0 

1.
0

1.
0

N
1.
0 

1 
.0

1.
0

1.
0 

1 
.0
 

1.
0 

1.
0 

1.
0

N N N N N N N N N N N N N N N N N
 

N N N N
 N N N N N N N N N N N N N N N N N N N N N
 

N
 N N

3
0 15
 

20
 

20
 

50 20
 

20
 

30
 

70
 

50 30
 

20
 

30 15
 

20 20
 

50
 

20
 

30
 

50 50
 

50
 

50
 

30
 

15 20
 

20
 

70
 

30
 

30 30
 

30
 

30
 

30
 

30 50
 

15 20
 

30 15 15
 

15
 

20
 

30 30

C
r
-
p
p
m
 

C
u
-
p
p
m
 

L
a
-
p
p
m
 

M
o
-
p
p
m
 

N
b
-
p
p
m
 

*s 
s 

s 
s 

s

2
0
0
 

1
5
0
 

1
5
0
 

1
5
0
 

1
5
0

15
0 

1
5
0
 

1
5
0
 

1
5
0
 

1
5
0

1
5
0
 

15
0 

1
5
0

1
0
0
 

15
0

1
5
0
 

1
5
0
 

15
0 

15
0 

1
5
0

1
5
0
 

1 
50

 
1
5
0
 

1
5
0
 

15
0

10
0 

1 
,
0
0
0
 

1
5
0
 

15
0 

15
0

15
0 

15
0 

2
0
0
 

15
0 

1
5
0

1
5
0
 

1
0
0

1 
50
 

2
0
0

1 
50

1
5
0
 

1
5
0
 

2
0
0
 

15
0 

15
0

50
 

30
 

50
 

30
 

70 30
 

30
 

70
 

1
0
0
 

1
0
0 50
 

30
 

7
0 20
 

30 30
 

1 
0
0
 

30
 

50
 

1 
50 7
0
 

50
 

70
 

50
 

30 20
 

3
0
 

1
5
0
 

50
 

50 30
 

50
 

30
 

50
 

7
0

1
0
0
 

30 30
 

5
0 30 30
 

30
 

3
0
 

30
 

30

20
 

20
 

20
 N N

20
 

20 20
 

20
 

20 50
 

20
 

5
0 50
 N N 

2
0
 

50
 

20
 

20 20
 

50
 

20
 

20
 

20 20
 

20
 

20
 

20
 

20 20
 

1 
00

 
20

 
20

 
20 20

 . N
20
 

20 20 20
 

20
 

20
 

20
 

20

N N N N N N N N N
 N N N N N N N N
 

N N N N N N N N N N N N N N N N N N N N N N N N 
. 

N N N N

N N
 N
 

N N N N N N
 

N N N N N N N
 N
 

N N N N N N N N N N N
 

N
 N N
 N N
 

N N N
 
N N N N N N N
 N
 

N

N
i
 -
p
p
m

s

10
0 70
 

% 

70
 

7
0
 

7
0 70
 

70
 

70
 

1
0
0
 

10
0 70 70
 

1
0
0 50
 

50 50
 

1
0
0
 

10
0 

1
0
0
 

10
0

1
0
0
 

10
0 

10
0 

10
0 50 30
 

10
0 

10
0 

10
0 

10
0 70
 

10
0 

10
0 

10
0 

1
0
0

10
0 50 70
 

1
0
0 70 70
 

70
 

10
0 

10
0 

1
0
0

P
b
-
p
p
m

s

30
 

20
 

30
 

30
 

70 30
 

20
 

30
 

1
0
0
 

70 50 20
 

50 20
 

30 30
 

70
 

30
 

50
 

70 50
 

50
 

50 50
 

30 30
 

30
 

50
 

30
 

30 30
 

30
 

30
 

50 30 50
 

20 20
 

30 20 20
 

20
 

30
 

30
 

50

S
c
-
p
p
m
 

S
n
-
p
p
m
 

s 
s

20 20
 

20
 

15
 

20 15
 

15
 

15
 

20 20 20 20
 

20 15 20 20
 

20
 

20
 

20
 

20 20
 

20
 

20
 

20
 

15 15
 

15
 

20 20
 

20 20
 

20
 

20
 

20
 

20 30
 

15 15
 

20 15 15
 

15
 

1 
5 

15
 

20

N N N N N N N N N
 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
d
o
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
f
o
r
 
s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
a
n
a

m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 

A 
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

0
6
5
8
S
 

0
6
5
9
S
 

0
6
6
0
S
 

0
6
6
1
 S

 
0
6
6
2
S

G
6
6
3
S
 

0
6
6
A
S
 

0
6
6
5
S
 

0
6
6
6
S
 

0
6
6
7
S

0
6
6
3
S
 

0
6
6
9
S
 

0
6
7
0
S
 

0
6
7
1
 S

 
0
6
7
2
S

0
6
7
5
S
 

0
6
7
4
S
 

0
6
7
5
S
 

0
6
7
o
S
 

0
6
7
7
S

0
6
7
8
S
 

U
6
7
9
S
 

0
6
8
U
S
 

0
6
8
1
 S

 
0
6
8
2
S

0
6
6
3
S
 

0
6
8
4
*
 

0
6
3
5
S
 

0
6
3
6
S
 

0
6
8
7
S

0
6
8
8
3
 

0
6
8
9
S
 

0
6
9
0
S
 

O
b
9
1
 S

 
0
6
9
2
S

0
&
9
3
S
 

0
6
9
4
S
 

0
6
V
5
S
 

0
6
9
6
S
 

0
6
9
7
S

0
6
9
8
S
 

O
o
9
9
S
 

0
7
0
0
S
 

0
7
0
1
 S

 
0
7
0
2
S

S
r-

p
p

m
 

s

3
0

0
 

3
0
0
 

3
0
0
 

3
0

0
3U

O

3
0

0
 

2
0

0
 

1 
50

 
3

0
0

 
3

0
0

2
0
0
 

2
0
0
 

3
0
0
 

3
0

0
 

3
0

0

3
0

0
 

2
0
0
 

3
0

0
 

2
0

0
 

3
0

0

3
0

0
 

3
0
0
 

3
0
0
 

3
0
0
 

3
0
0

3
0

0
 

30
0 

2
0

0
 

2
0

0
 

2
0

0

2
0

0
 

2
0
0
 

2
0
0
 

2
0

0
 

2
0
0

2
0
0
 ft 

2
0

0
 

2
0

0
 

2
0

0

3
0

0
 

3
0

0
 

2
0

0
 

2
0
0
 

2
0

0

V
-p

p
m

s 2
0
0
 

2
0
0
 

2
0
0
 

2
0
0
 

2
0
0

2
0
0
 

2
0
0
 

2
0
0
 

2
0
0
 

2
0
0

2
0
0
 

2
0

0
 

2
0
0
 

1
5

0
 

2
0
0

2
0
0
 

2
0

0
 

2
0
0
 

2
0

0
 

2
0
0

2
0
0
 

2
0
0
 

2
0
0
 

2
0
0
 

1
5

0

1
5

0
 

1
5
0
 

2
0

0
 

2
0
0
 

2
0

0

2
0
0
 

2
0
0
 

2
0
0
 

2
0
0
 

2
0
0

2
0

0
 

1
5

0
 

1
5
0
 

2
0
0
 

2
0
0

2
0
0
 

2
0

0
 

2
0
0
 

2
0
0
 

2
0
0

W
-p

p
m

 
s

N N
 N
 N N N N
 

N
 N
 N N
 N
 

N
 N
 

5
0 N N N N N N N

 N N
 N N N
 

N N
 N N
 

N
 

N N
 N N
 N N [J
 N N N
 N
 N
 

N

Y
-p

p
m

 
s

3
0

 
3
0
 

3
0

 
3

0
 

5
0

3
0
 

3
0
 

3
0

 
5

0
 

5
0

3
0

 
3
0
 

5
0

 
3
0
 

3
0 3
0
 

5
0
 

3
0
 

3
0
 

3
0

3
0

 
7

0
 

3
0
 

3
0

 
2

0

3
0

 
3
0
 

3
0
 

3
0
 

3
0

3
0

 
3

0
 

3
0
 

5
0
 

5
0

3
0
 

1
5
 

2
0
 

3
0
 

2
0 2
0

2
0
 

3
0

 
jO

 
3

0

Z
n

-p
p

m
s

N N N iM 
<

2
0
0

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2

0
0

<
2

0
0

 
<

2
0
0
 

<
2

0
0

 N 
  

<
2
0
0

<
2
0
0
 

2
0
0
 

<
2

0
0

 
<

2
0

0
 

<
2
0
0

<
2
0
0
 

7
0

0
 

2
0

0
 

<
2
0
0
 

<
2
0
0

<
2

0
0

 
<

2
0

0
 

2
0
0
 

2
0
0
 

2.
00

<
2

0
0

 
<

2
0
0
 

<
2
0
0
 

2
0
0
 

<
2
0
0

<
2

0
0

 
<

2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

2
0
0
 

<
2
0
0

Z 
r-

p
p
m

 
A

u
-p

p
m

 
s 

a
a

1
5
0
 

1
5

0
 

1
5

0
 

3
0

0
 

2
0

0

1 
5
0
 

1
5

0
 

1
5
0
 

2
0

0
 

2
0

0

1
5
0
 

1
5

0
 

3
0

0
 

2
0
0
 

2
0

0

2
0

0
 

2
0

0
 

3
0

0
 

2
0
0
 

3
0

0

1
5
0
 

2
0

0
 

2
0

0
 

2
0

0
 

1
5
0

1
0

0
 

3
0

0
 

1
5
0
 

2
0

0
 

2
0

0

1
5

0
 

1
5
0
 

2
0

0
 

2
0
0
 

2
0

0

2
0

0
 

1
0

0
 

2
0

0
 

2
0

0
 

1
0
0

2
0
0
 

1
0
0
 

2
0
0
 

2
0

0
 

1
0

0

Z
n

-p
p

m
 

a
a 1

5
0
 

9
0

 
1
0
0
 

6
0
 

11
 0 8
0
 

8
0
 

1
2

0
 

1
2

0
 

1
2

0

1
0
0
 

8
0

 
1
2
0
 

5
0

 
7

0

6
0

 
1

3
0

 
7
0
 

11
 0

 
1

2
0

1
0

0
 

1
0
0
 

1
3

0
 

8
0

 
5
5 7
5
 

5
0

 
1

3
0

 
11

 0
 

1
2

0

9
0
 

1
0

0
 

1
0

0
 

1
1

0
 

1
1

0

1
4
0
 

1
0

0
 

6
5

 
1

0
0

 
7

5

6
0
 

7
0

 
8

5
 

9
0
 

1
0
0

S
b
-p

p
m

 
a
a

2 2 2 N 1 N 2 2 2 2 1 
<1

 2 
<1

 N

<1
 1 

<1
 1 2 2 

<1
 4 3 1

<1
 

<1
 2 1 1 1 2 1 A 1 3 1

<1
 1 N N
 

<
1
 

<
1 2 <1

C
d

-p
p

m
 

aa

.1
5

.0
5

 
.1

0
 

.1
0

 
.3

0

.1
0

 
.1

0
 

.2
0

 
.3

0
 

.2
5

.1
5

 
.1

0
 

.1
5

 
.1

0
 

.1
0

.1
5

 
.3

0
 

.1
0

 
.2

5
 

.5
0

.2
5

 
.1

0
 

.3
0

 
.1

 5
 

.1
0

.1
0

 
.1

0
 

.8
0

 
.2

0
 

.1
5

.1
5

 
.1

5
 

.1
 5

.2
0

 
.2

0

.3
5

.1
0

 
.1

0
 

.2
0

 
.1

5

.1
0

 
.1

 5

.1
5

.2
0

A
s
-p

p
m

 
a
a

1
0

 5
2

0
 

1
0

 
5
0

2
0
 

1
5

 
2

0
 

5
5

 
2

5

2
0

 
1

0
 

1 
5 

1
0
 

1
0 1
0
 

1
0

0
 

1
0
 

2
0

 
6

0

4
5

 
1

5
 

3
5

 
1

5 1
0

2
0
 

1
0
 

2
5

 
3

0
 

1
5 1
5

 
2
0
 

1
5
 

1
5

 
2

5

2
5

 
1

5 1
0

 
2

0
 

1
0 1
0
 

1
0

 
1

0
 

1
5
 

2
0



T
o

c
le

 
I.

 
C

h
e

m
ic

a
l 

d
a

ta
 

fo
r 

s
tr

e
a

m
 

s
e

d
im

e
n

t 
a

n
a

 
m

o
ra

in
e
 

s
e
d
im

e
n
t 

s
a

m
p

le
s
/ 

C
h
u
g
a
c
h
 

N
a
ti
o
n
a
l 

F
o
re

s
t/
 

A
la

s
k
a
  
 c

o
n
ti
n
u
e
d

S
a

m
p

le
L

a 
t 

i 
t u

d
e

L
o
n
g
i 

tu
d
e

0
7
0
3
S

0
7
0
4
S

0
7
0
5
S

0
7
0
&
S

C
7
0
7
S

0
7
0
8
S

0
7
0
9
S

0
7
1
0
S

0
7
1
 1

 S
0
7
1
 2
S

0
7
1
3
S

0
7
1
4
S

0
7
1
5
S

0
7
1
6
S

0
7
1
 ?
S

0
7
1
8
S

0
7
1
9
S

0
7
2
0
S

0
7
2
1
 S

0
7
2
2
S

0
7
2
3
S

0
7
2
4
S

0
7
2
5
S

0
7
2
6
S

0
7
2
 7
S

0
7
2
8
S

0
7
2
9
S

0
7
3
0
S

0
7
3
1
 S

0
7
3
2
S

O
P
3
3
S

0
7
3
4
S

0
7
3
5
S

0
7
3
6
S

0
7
3
7
S

0
7
3
8
S

0
7
3
9
S

0
7
4
0
S

0
7
4
 1

 S
0
7
4
2
S

0
7
4
3
S

0
7
4
4
S

0
7
4
5
S

0
7
4
6
S

0
7
4
7
S

6
0 6
0 to oO 60 6
0 60 c1 61 61 61 61 61 6
0
6
0

6
0 6
0 6
0

6
0 6
0

6
0
6
0 c
Q

6
0

60 6
0 60 60 oO 61 61 61 61 6
0

6
0

61 61 61 61 61 6
0

61 61 61 61

57 57 55 54 52 55 55
1 1 1 1 0 1

59 5
6 57 57 57 58 58 55 55 5
6

5
6 56 5
6

57 59 59
0 1 2 2 1

59

3 3 3 3 4

59 1 
1

1 
1 9 9

4
5 55 21 10 25 1 
5

22 42 39 12

5
35 13 38 35 55 38 35 28 15 55 52 2
6

2
3 53 32 52 19 41 14

0 52 42
9

20

2
22 38 41 52 58
9

45 4
0 30

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1 
49

1
4
9

1
4
9

1
4
9

1
4
9

1
4
8

1
4
9

1
4
8

1
4
9

1
4
8

1 
49

1 
49

1 
49

1
4
9

1
4
9

1
4
9

1
4
9

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
6

1
4
6

1
4
6

1 
4
6

1
4
6

1
4
6

1
4
6

1
4
7

1
4
7

1
4
7

1
4
7

4
8 51 53 54 37 0 0 0 1 1

59
1

59
3

58

0 0 1 2 2 3 8
55 55 53 55 55 55 55 55 55 54 58 59

1 5 6 7 9
15 15 29 28 27 27

10 32
2

3
0 18 45 22 51
8

16 48 12 32
3

4
7 20 52
3

4
0 55 55
7

2
0 18
8 0 5

30 55 3
0 31 35
4 1

10 50 49 55 15
1

30
9

55 25
3

f 
e
-p

c
t 

.
s

7
.0

7
.0

7
.0

7
.0

7
.0

7
.0

7
.0

7
.0

7
.0

7
.0

7
.0

7
.0

7
.0

7
.0

7
.0

7
.0

7
.0

7
.0

7
.0

1
.0

7
.0

7
.0

7
.0

7
.0

7
.0

7
.0

7
.0

5
.0

7
.0

5
.0

5
.0

7
.0

5
.0

5
.6

7
.0

5
.0

5
.0

5
.0

5
.0

5
.0

7
.0

5
.0

5
.0

5
.0

5
.0

M
g
-p

c
t 

.
s 1 
.0

0
1 

.0
0

1 
.0

0
1 

.0
0

2
.0

0

2
.0

0
2
.0

0
1 

.0
0

2
.0

0
1 

.0
0

1 
.0

0
1 
.0

0
2

.0
0

5
.0

0
1 

.0
0

1 
.0

0
2

.0
0

2
.0

0
2
.0

0
.2

0

2
.0

0
2

.0
0

2
.0

0
2
.0

0
2
.0

0

2
.0

0
1

0
.0

0
2

.0
0

1
0

.0
0

2
.0

0

1 
.0

0
2

.0
0

1 
.0

0
3

.0
0

5
.0

0

2
.0

0
1 

.0
0

1 
.0

0
2
.0

0
2
.0

0

1
0

.0
0

2
.0

0
2
.0

0
2
.0

0
2

.0
0

C 
a

-p
c
 t

 .
s

.3
0

.3
0

.5
0

.3
0

.5
0

.2
0

.1
0

.3
0

.3
0

.3
0

.3
0

.3
0

.3
0

2
.0

0
.5

0

.5
0

.7
0

.5
0

.5
0

.3
0

.5
0

.5
0

1 
.0

0
1 
.0

0
1 

.0
0

1 
.0

0
2
.0

0
1 

.0
0

5
.0

0
1

.0
0

.7
0

2
.0

0
2
.0

0
- 

2
.0

0
2

.0
0

2
.0

0
1 
.0

0
2

.0
0

2
.0

0
1
.0

0

5
.0

0
.7

0
1

.0
0

2
.0

0
1

.0
0

T
i-
p

c
t.

s

.5
0

.5
0

.5
0

.5
0

.5
0

.3
0

.3
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.3
0

.5
0

.5
0

.3
0

.5
0

.5
0

.5
0

.5
0

.3
0

.3
0

.3
0

.3
0

.3
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

M
n
-p

p
m

s 1
/0

0
0

1
/0

0
0

1
/0

0
0

1 
/O

O
O

1
/5

0
0

1
/0

0
0

1
/0

0
0

1
/0

0
0

1 
/5

0
0

1 
/5

0
0

1
/5

0
0

1 
/O

O
O

1
/0

0
0

1 
/5

0
0

1 
/5

0
0

1 
/O

O
O

1
/0

0
0

1
/5

0
0

1
/5

0
0

7
0

0

1
/5

0
0

1
/0

0
0

1
/0

0
0

1
/5

0
0

1 
/O

O
O

1
/5

0
0

1
/5

0
0

1
/0

0
0

1
/5

0
0

1 
/O

O
O

1
/0

0
0

1
/0

0
0

1
/0

0
0

1
/0

0
0

1 
/O

O
O

1
/0

0
0

7
0

0
7

0
0

1
/5

0
0

1
/0

0
0

2
/0

0
0

7
0
0

1
/0

0
0

1
/0

0
0

1
/5

0
0

A
g
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
s
-p

p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-p

p
m

' 
S 1

0
0

1
0

0
1
0
0

1
0

0 7
0

5
0

7
0

2
0
0

2
0
0

1
0
0

1
0

0
1
0
0

1
0

0
1

0
0

2
0
0

1
0

0
1

0
0

2
0
0

2
0

0 5
0

2
0
0

1
0

0
5
0

5
0

2
0

2
0

3
0

3
0

2
0

3
0 5
0

5
0

5
0

3
0

5
0

5
0

7
0

3
0

7
0

7
0

7
0

1
0
0

1
0
0

1
0

0
1
0
0

B
a

-p
p

m
s

1
/0

0
0

1
/0

0
0

1
/0

0
0

7
0

0
1 

/O
O

O

7
0
0

7
0

0
7

0
0

1
/0

0
0

1
/0

0
0

1
/0

0
0

7
0
0

1
/0

0
0

1
/0

0
0

1 
/O

O
O

1
/0

0
0

1
/0

0
0

1
/0

0
0

1
/0

0
0

5
0
0

1
/0

0
0

7
0

0
1 

/O
O

O
1
/0

0
0

7
0

0

7
0
0

7
0

0
1

/0
0

0
3
0
0

1
/0

0
0

1
/5

0
0

1
/0

0
0

1
/0

0
0

1
/0

0
0

1 
/O

O
O

1
/0

0
0

1
/0

0
0

1
/0

0
0

1
/0

0
0

1 
/O

O
O

3
0

0
1
/0

0
0

1 
/O

O
O

1 
/5

0
0

1 
/5

0
0

J



T
a

b
le

 
1

. 
C

h
e
m

ic
a
l 

d
a
ta

 
fo

r 
s
tr

e
a
m

 
s
e

d
im

e
n

t 
a

n
a

 
m

o
ra

in
e

 
s
e

d
im

e
n

t 
s
a

m
p

le
s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A 

la
s
k
a

--
c
o

n
ti
n

u
e

d

S
am

p 
I. 

e

0
7
0
3
S
 

0
7
0
«
S
 

0
7
0
5
S
 

0
7
0
6
S
 

0
7
0
7
S

0
7
0
8
S
 

0
7
0
9
S
 

0
7
1
0
S
 

07
1 
1S

 
0
7
1
2
S

07
1 
3S

 
0
7
U
S
 

07
1 
5S
 

0
7
1
6
S
 

0
7
1
7
S

0
7
1
8
S
 

0
7
1
9
S
 

0
7
2
0
S
 

0
7
2
1
S
 

J
?
2
2
S

0
7
2
3
S

0
7
2
5
S
 

0
7
2
0
S
 

0
7
2
7
S

0
7
2
8
S
 

0
7
2
9
S
 

0
7
3
0
S
 

0
7
3
1
S
 

0
7
3
2
S

0
7
3
3
S
 

0
7
3
4
S
 

0
7
3
5
S
 

0
7
3
6
S
 

0
7
3
7
S

0
7
3
8
S
 

0
7
3
9
S
 

0
7
4
0
S
 

0
7
A
1
S
 

0
7
4
2
S

0
7
4
3
S
 

0
7
;
4
i
 

0
7
4
5
S
 

0
7
4
6
S
 

0
7
4
7
S

1.
0 

1.
0 

1.
0 

1.
0 

1.
0

1.
0

2.
0

1.
0 

1 
.0

 
1.

0 
1.

0 
1
.
0

1.
0 

1.
0

1.
0

1.
0 

1 
.0

 
1.

0 
1 
.0
 

1.
0

1 
.0
 

1
.
3 N 

2
.
0

2
.
0
 

2
.
0
 

2
.
0

1.
0 

1.
0

2.
0 

2
.
0
 

2.
0 

2
.
0
 

2.
0

1.
0 

2.
0 

2.
0 

2.
0

ci
 -
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C 
o
-
p
p
m

s

30 30 30 30 30 15 20 20 30 30 30 30 50 50 50 30 30 50 50 10 30 20 20 15 ao 10 30 15 50 30 30 20 30 30 30 20 15 20 30 20 70 20 30 30 50

C 
r
-
p
p
m

s

15
0

1
5
0

2
0
0

1 
50

15
0

1
5
0

1
5
0

1
5
0

1
5
0

2
0
0

1
5
0

1
5
0

20
0

15
0

15
0

15
0

15
0

15
0

2
0
0 50

2
0
0

1
5
0

2
0
0

1
5
0

1
5
0

15
0

50
0

1
5
0

1
/
5
0
0

20
0

15
0

2
0
0

1
5
0

3
0
0

3
0
0

15
0

15
0

10
0

1
5
0

1
5
0

1
,
0
0
0
 

2
0
0
 

15
u 

1
5
0
 

1
5
0

C
u
-
p
p
m
 

S

30 30 30 50 30 30 30 30 50 50 50 30 50 30 50 30 30 50 50 20 50 30 30 30 30 20 30 30
2
0
0 30 30 30 30 30 50 30 30 30

1
5
0 30 50 30 30 30 30

L
a
-
p
p
m

s

20 20 20 20
N N N N

20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
N N N N N N N N

2
0
2
0
2
0

2
0
2
0
2
0
3
0

30

N N N
20 20

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Ni
 -
p
p
m

s

1
0
0

1
0
0

10
0

10
0 70 50 70

1
0
0

1
0
0

1
0
0

10
0 7
0

1
0
0 70

1
0
0 70 7
0 70

10
0 30

1
0
0 70 50 70 70 70 10
0 70

15
0 70 50 50 70 70

1
0
0 70 7
0 70 70 70

1
5
0 70 70 70

10
0

P
b
-
p
p
m

s

30 30 30 30 50 30 30 30 50 50 50 30 30 50 50 30 30 70 70 10 30 30
2
0
0 30 30 30 30 30
N

50 50 50 30 30 20 50 50 50 50 30 10 30 70 70 70

S 
c
-
p
p
m

s

20 20 20 20 15 15 15 20 20 20 20 20 30 30 30 20 20 20 30 10 30 20 20 20 15 15 15 15 30 15 15 20 20 30 30 20 15 20 30 20 50 15 15 15 15

S
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a
c
le

 
i.
 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
s
tr

e
a
m

 
s
e
d
im

e
n
t 

a
n
a
 

m
o

ra
in

e
 

s
e
d
im

e
n
t 

s
a
m

p
le

s
* 

C
h
u
g
a
c
h
 

N
a
ti
o
n
a
l 

F
o

re
s
t/

 
A 
la

s
k
a

--
c
o

n
ti
n

u
e

d

S
a

m
p

le

0
7

0
3

S
 

0
7

0
4

S
 

0
7
G

5
S

 
Q

7
0

o
S

 
0

7
0

7
S

0
7

0
3

S
 

0
7

U
9

S
 

0
7

1
0

S
 

0
7
 U

S
 

0
7

1
2

S

0
7
1
 3
5

0
7
1
4
S
 

0
7
1
 5
S 

0
7
1
6
S
 

0
7
1
7
S

07
13

s
U
7
1
9
S
 

0
7
2
0
S
 

0
7
3
1
 S

 
0
7
2
2
S

0
7
2
3
S
 

0
7
2
4
S
 

0
7
2
5
S
 

0
7
2
6
S
 

0
7
2
7
S

0
7
2
J
S
 

0
7
2
9
S
 

0
7
3
0
S
 

0
7
3
1
S
 

0
7
3
2
S

0
7
3
3
S
 

0
7
3
4
S
 

0
7
3
5
S
 

0
7
3
6
S
 

0
7
3
7
S

0
7
3
8
b
 

0
7
3
9
S
 

0
7
4
0
S
 

0
7
4
1
S
 

0
7
4
2
S

0
7
4
3
S

0
7
4
4
S
 

0
7
4
5
S
 

0
7
4
6
S
 

0
7
4
7
S

S 
r-

p
p
m

 
s

30
0 

20
0 

30
0 

3
0

J 
30

0

30
U

 
3
0
0
 

2
0

0
 

2
0
0
 

2
0
0

2
0
0

20
0

2
0
0

50
0

30
0

30
0 

3 
DO

 
20

0 
30

0 
30

0

30
0

20
0

50
0

50
0

30
0

30
0

20
0

30
0

2
0
0

30
0

3
0
0
 

/O
O

 
5
0
0
 

3
0
0
 

3
0
0

5
0
0

5
0
0

5
0
0

3
0

0
5
0
0

30
0

50
0

50
0

50
0

30
0

V
-p

p
m

s 2
0

0
3
0
0

3
0
0

30
0

20
0

20
0

20
0

20
0

2
0
0

20
0

3
0
0

20
0

3
0
0

30
0

30
0

30
0

30
0

30
0

3
0
0

15
0

3
0
0

30
0

3
0
0

30
0

30
0

30
0

30
0

30
0

3
0
0

30
0

30
0

30
0

3
0
0

30
0

3
0
0

3
0
0

2
0

0
2
0
0

3
0
0

30
0

30
0

20
0

20
0

30
0

20
0

W
-p

p
m

 
s

Y
-p

p
m

s

N r4 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

3
0 3
0

3
0

3
0 20 15 1
5
3
0

3
0 3
0

3
0
3
0

3
0
3
0

3
0 3
0

3
0

3
0
5
0
2
0

3
0

3
0

3
0

3
0

3
0

2
0
2
0
1
0

10 1
0

1
0
1
0

2
0
3
0

3
0

3
0

3
0

3
0 3
0
3
0

3
0

2
0

3
0
3
0

3
0

Z
n
-p

p
m

s <
2
0
0

2
0
0

2
0
0

'<
2
0
0

<
2

0
0

<
2

0
0

<
2

0
0 N N N N N

<
2

0
0

2
0
0 N N N

<
2
0
0
 

<
2
0
0
 

<
2
0
0 N N N N N N

 N
 

N
 

N
 

N N
 

N
 

N
 

N
 

N N N N N
 

<
2
0
0

<
2
0
0
 N N N

<
2

0
0

Z 
r-

p
p
m

 
s

2
0
0

2
0
0

1
5

0
1

5
0

2
0
0

1
0

0
1
5
0

1
5

0
2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

1
5

0

1
5
0

2
0
0

2
0
0

2
0
0

1
5

0

2
0
0

2
0
0

2
0
0

1
5
0

10
0 5
0

7
0

1
5

0
7

0
2
0
0

2
0
0

1
5
0

2
0
0

1
5
0

2
0
0

2
0
0

5
0
0

3
0
0

2
0
0

2
0
0

1
0

0
2
0
0

2
0
0

3
0
0

2
0
0

A
u

-p
p

m
 

a
a

Z
n

-p
p

m
 

a
a

8
0

1
1

0
1

0
0

1
0

0
1
0
0

7
5

8
0

1
0

0
1

4
0

1
2
0

1
2

0
1

0
0

11
 0 9
5

9
0

9
5

8
0

1
2

0
1
6
0

1
0

0

1
4

0
1

1
0

7
0

8
0

7
0

8
0

1
3
0

8
0

4
0

1
0

0

1
0

0
7

0
1

0
0

7
0

1
1

0

9
0

8
0

1
0

0
8

5
9
0

4
5

7
0

8
0

1
0

0
1
0
0

S
b
-p

p
m

 
a
a

C
d
-p

p
m

a
a .1

5
.1

5
.2

0
.2

5
.3

0

.1
5

.1
0

.1
0

.2
0

.2
0

.1
5

.1
0

.1
5

.1
5

.2
0

.1
0

.1
0

.2
0

.2
5

.2
5

.1
5

.1
0

.0
5

.0
5

.1
0

.0
5

.1
5

.0
5

<
.0

5
.1

0

.0
5

.0
5

.1
5

.1
0

.1
0

.0
5

.0
5

.2
5

.1
0

.0
5

.0
5

.1
5

.1
0

.1
5

.2
0

A
s
-p

p
m

a
a

1
0

1
5

3
0

2
5

3
0

1
5

1
5

1
0

2
0

2
0

2
0

1
5

1 
5

1 
5

2
0

1
0

1
0

2
0

2
0

1
5

1
5

1
0

2
0 5 5 5

1
0

1
0

1
0

1
0

1
0 5

<
5

<
5

1
0 5 5 5 5

1
0 5

1
0

2
5

1
5

3
5



fa
b
le

 
I.
 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
s
tr

e
a
m

 
s
e

d
im

e
n

t 
a

n
d

 
m

o
ra

in
e
 

s
e

d
im

e
n

t 
s
a

m
p

le
s
/'
 

C
h
u
g
a
ch

 
N

a
ti
o

n
a

l 
F

o
re

s
t*

 
A

la
s
k
a

 c
o

n
ti
n

u
e

d

S
a

m
p

le
L

a
 1

1
to

d
e

L
o
n
g
 i
 t

u
d

e

0
7
4
8
S

0
7
4
9
S

0
7
5
G
S

0
7
5
1
S

0
7
5
2
S

0
7
5
J
S

0
7
5
4
S

Q
7
5
5
S

0
7
5
6
S

0
7
5
7
S

0
7
5
8
S

0
7
5
9
S

Q
7
6
0
S

0 
7 
6 

1 
S

0
7
6
2
S

0
7
6
3
S

0
7
6
4
S

Q
7
6
5
i

0
7
6
&
S

0
7
6
7
S

0
7
6
o
S

0
7
o
V
S

0
7
7
0
S

0 
7 
7 

1 
S

0
7
7
2
S

0
7
7
3
5

0
7
7
4
S

0
7
7
5
S

0
7
7
o
S

0
7
7
7
S

07
78

S
0
7
7
9
S

07
ao
s

0
7
8
1
S

0
7
8
2
S

0
7
8
3
S

0
7
8
4
S

0
7
8
5
S

0
7
8
6
S

0
7
8
7
S

0
7
3
8
S

0
7
3
9
S

0
7
9
0
S

0
7
9
1
S

0
7
9
2
S

61 61 61 61 61 61 61 6
0 6
0

6
0

61 61 61 61 61 61 61 61 61 61 61 61 61 01 61 61 61 61 61 61 61 61 61 6
0

6
0

6
0

6U 6
0 61 61 61 61 6
0 60 0
1

9 9 8 7 6 5 3
5
5 57 57 12
9

1
0 1 
1 7 5 6 4 3 3 o 3 1 3 3 0 3 3 3 5 4 3 4

5
8
5
8

5
7

5
8 59
1 3 4 5

5
7 5
9 0

8
1
6 20 45 32 1 
1

50 50
6

4
9

2
8 51 38 32 2
4

41 41 38
9 2 2

4
0 3 11 1
6

3
0 28 4
8 51 3
0 1
6 51 33
5 5

2
6 25 10 57 19

5
20 38 51
6

1 
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1 
47

1 
46
1
4
6

1
4
6

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

14
7

1
4
7

1
4
7

1
4
7

1
4
7

14
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1 
44

1
4
4

1 
44

2
7 31 33 34 33 33 34 43 4
0

41

2 5 8
1
2 8

15 1 
1

11
9

1
0 1 6 9

13 13 1
6 35 3
6 33 3
3 31 42 3
9 <i
3

4
3

41 44 42 2
8

27 24 2
7

4
7 4
9

54

25 3
0 50 15 30 20
5

5
3 1
5

50 4
9 3
8 5 5 0

1
0 2
3

2
8

40 2
0

4
3

4
9
2
0
4
6

3
0

15
1 0

31 3
d 4
5
0

55 4
0

2
7 38 59 49 35 3
0 3
0 55 10 34
9

^ 
e
-
p
c
 t
 .

s

5
.
0

5
.
0

5
.
0

3
.
0

5
.
0

5
.
0

3
.
0

5
.
0

3
.
0

5
.
0

5
.
0

3
.
0

5
.
0

5
.
0

5
.
0

3
.
0

5
.
0

1
.
0

3
.
0

5
.
0

5
.
0

3
.
0

5
.
0

5
.
0

7
.
0

7
.
0

5
.
0

7
.
0

5
.
0

5
.
0

7
.
0

5
.
0

5
.
0

7
.
0

7
.
0

7
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

3
.
0

M
y
-
p
c
t
 .

s 2
.
0
0

1 
.0

0
1 
.0
0

1 
.0
0

1 
.0

0

1.
00

1 
.0
0

2.
00

1 
.0
0

1.
00

2
.
0
0

1 
.0
0

2.
00

2.
00

2.
00 .7
0

1 
.0

0
.5
0

1 
.0
0

1.
00

.1
 .
00

1 
.0
0

2.
00

1 
.0

0
2.

00

2
.
0
0

1 
.0
0

2.
00

1 
.0
0

1 
.0

0

2.
00

1 
.0
0

1 
.0

0
5.
00

5.
00

2
.
0
0

2.
00

1.
00

1 
.0
0

1 
.0

0

1.
00

1 
.0
0

1.
00

1 
.0
0

1.
00

Ca
-p

c 
t 

.
s 2.
00

1.
00 .5
0

.5
0

.3
0

1 
.0
0

.5
0

2.
00

1 
.0

0
1 
.0
0

2.
00 .7
0

1 
.0
0

1 
.0

0
2.

00 .2
0

.3
0

.3
0

.5
0

1 
.0

0

.5
0

.7
0

.7
0

.5
0

.5
0

.7
0

1 
.0
0

2
.
0
0

1 
.0
0

.1
.5

0

2.
00

2
.
0
0

2.
00

2.
00

2.
00

1 
.0

0
1.

00
1
.
0
0

1 
.0

0
1 
.0
0

1.
00

2
.
0
0

2.
00

1 
.0
0

.7
0

T
i
-
p
c
t
 .

s

.5
0

.5
0

.3
0

.3
0

.3
0

.3
0

.3
0

.3
0

.3
0

. 
.3
0

.5
0

.3
0

.5
0

.5
0

.5
0

.3
0

.5
0

.2
0

.3
0

.3
0

.3
0

.3
0

.3
0

.3
0

.3
0

.5
0

.5
0

.7
0

.7
0

.7
0

.7
0

.7
0

.7
0

.3
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

1 
.0
0

.7
0

.5
0

.5
0

M
n
-
p
p
m

s 1
,
0
0
0

70
0

70
0

70
0

7
0
0

70
0

70
0

1
,
0
0
0

1 
,
5
0
0

3
,
0
0
0

1
,
0
0
0

70
0

70
0

70
0

1
,
5
0
0

70
0

1
,
0
0
0

15
0

70
0

70
0

70
0

15
0

1
,
0
0
0

70
0

70
0

1 
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

70
0

70
0

1 
,
5
0
0

1
,
5
0
0

1
,
5
0
0

1
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1
,
0
0
0

3
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1
,
0
0
0

A
g
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N .5 N N N N N N N N N N N N N N N N N N N N N N

A
s
-
 p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N  N N

8
-
p
p
m

s 1
0
0

1
0
0

1
0
0

1
5
0 7
0

70 7
0

7
0

7
0 70

2
0
0

1
0
0

1
0
0

1
0
0 7
0

3
0

1
0
0 1
0

7
0 70 7
0

1
5
0

1
0
0 7
0
7
0

7
0

7
0 5
0

50 2
0

7
0
3
0

5
0

1
0

10 5
0

2
0
2
0
5
0

3
0

5
0
7
0
5
0

5
0
3
0

ti
a-

pp
m

s

1 
,
0
0
0

1 
,
0
0
0

7
0
0

1 
,
0
0
0

1 
,
0
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

1
,
0
0
0

7
0
0

1
,
0
0
0

1 
,
0
0
0

7
0
0

1 
,
0
0
0

1 
,
0
0
0

7
0
0

1
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

7
0
0

7
0
0

1 
,
5
0
0

1 
,
5
0
0

1 
,
5
0
0

1 
,
0
0
0

7
0
0

7
0
0

7
0
0

1 
,
0
0
0

7
0
0

7
0
0

3
0
0

5
0
0

7
0
0

7
0
0

7
0
0

1 
,
0
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0



T
a

b
le

 
I.

 
C

h
e

m
ic

a
l 

d
a

ta
 

fo
r 

s
tr

e
a
m

 
s
e

d
im

e
n

t 
a

n
a

 
m

o
ra

in
e
 

s
e

d
im

e
n

t 
s
a

m
p

le
s
/ 

C
h
u
g
a
ch

 
N

a
ti
o

n
a

l 
F

o
re

s
t/
 

A
la

s
k
a
  
 c

o
n

ti
n

u
e

d

S
a
m

p
le

0
7
4
8
S
 

0
7
4
9
S
 

0
7
5
0
S
 

0
7
5
1
 S

 
0
7
5
2
S

0
7
5
3
S
 

0
7
5
4
S
 

0
7
5
5
S
 

07
 5
b
S
 

0
7
5
7
S

0
7
5
8
S
 

0
7
5
9
S
 

0
7
6
0
S
 

0
7
6
1
S
 

0
7
6
2
S

0
7
6
5
S
 

0
7
6
4
S
 

0
7
6
5
S
 

0
7
6
6
S
 

0
7
6
7
S

0
7
6
8
S
 

0
7
6
9
S
 

0
7
7
0
S
 

0
7
7
1
 S

 
0
7
7
2
S

0
7
7
 J
S 

0
7
7
4
S
 

0
7
7
5
S
 

0
7
7
6
S
 

0
7
7
7
S

0
7
7
6
5
 

0
7
7
9
S
 

07
fa

OS
 

0
7
8
1
 S

 
0
7
3
2
S

0
7
8
3
S
 

0
7
8
4
S
 

0
7
d
5
3
 

0
7
6
6
S
 

0
7
8
7
S

0
7
8
8
S
 

0
7
8
9
S
 

0
7
9
Q
S
 

0
7
9
1
 S

 
0
7
9
2
S

U
e
-
p
p
m

s

1.
0

1.
U

1 
.0

1.
0

1.
0

1.
0

1.
0

1 
.0

1.
0

1.
0

2
.
0

1.
0

1.
0

1 
.0

1.
0

1.
0

1.
0

2.
0

2.
0

1.
0

1 
.0

1.
 J

1
.
0

2
.
0

2.
0

2
.
0

2
.
0

1.
0

1 
.0

1 
.J H >4 U U N H N 1.
0

1.
0

1 
.0

1.
0

1.
0

1.
0

1.
0

1.
0

6i
 -
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C 
o
-
p
p
m

s

30 20 20 20 20 20 15 30 30 70 50 20 30 30 50 10 30
5

20 20 20 15 30 15 30 30 30 30 20 15 30 30 20 50 50 30 30 20 30 15 20 20 20 15 15

C 
r
-
p
p
m

s

15
0

3
0
0

15
0

1
5
0

15
0

15
0

15
0

15
0

10
0

15
0

1 
50

15
0

15
0

15
0

1
0
0

15
0

15
0 N

15
0 

1 
50

15
0 

15
0 

15
U 

10
0 

10
0

15
0

1
5
0

15
0

1
0
0

10
0

15
0

10
0

10
0

20
0

2
0
0

15
0

15
0

15
0

15
0 70

10
0

10
0

1
5
0

10
0

10
0

C
u
-
p
p
m

s

30 3
0

3
0 30 30 30 3
0

3
0 30 3
0

1
5
0 30 30 30 3
0

30 3
0 5

30 3
0

3
0 10 30 30 7
0

50 50 7
0 30 30

1 
50 70 50

1
0
0

1 
50 3
0 50 30 50 3
0 50

1 
50 30 30 3
0

L
a
-
p
p
m

s

20 20
N

20 20

N
20
N

20 20 50 20 20 20 20

N 20 20 20 20 20 30 20 20 20 30 30 20 20 20 20 20 20
N N N N

50 20 20 50 50 50 20 20

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Ni
 -
p
p
m

s

10
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

7
0 50 70

1
0
0
7
0

1
0
0

1
0
0 70 3
0 70 <5

1
0
0

1
0
0 70 50 7
0 50 70 70 7
0
7
0

7
0 70

10
0 7
0

7
0

1
0
0

1
0
0 7
0

70 7
0

1
0
0 50 7
0

70 70 50 2
0

P
b
-
p
p
m

s

30 30 30 20 20 20 20 20 30 30 50 30 50 50 50 20 70 20 50 30 30 10
1
0
0 20 50 70 50 20 20 20 50 30 30 20 30 30 30 30 50 30 30

1
5
0 30 30 30

S
c
-
p
p
m

s

15 15 15 15 15 15 15 30 20 20 20 15 20 20 20 10 20
7

20 20 20 15 15 15 15 20 2
0

2
0 15 15 15 15 15 30 30 20 15 15 15 15 15 20 20 15 15

S
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N
10
N N N N N N N N N N N N N N N N N N N N N N



6 O in O ir* O LO o I O O inou^oo O ""> ir\ o o ir> ir> o o u"\ ir» ir> o O u~» o o u"» u"> O 

a m

OO in O in o m m o o m in in o in in in in O OOOOO O O m in o O m o O O

S
a K»FO i- >»  O »- .- | Z ,- r\j^f\jf\jf\j in rj z «- .- *-,-,-,- rvj .- ,- Z Z Z ZZZZZ ZZZZZ Z «- Z Z Z

E OOOOO tn in I O O OOOOO O O O ui in OOIOITN OOOOO OOOOO' OOOOO OOOOO
a. Ooocoooo r^-TO|r\jr^ or^-OO'^- ir>rs*ojr^.r^. oonj|ir>o NJ-OOOOOO t>f^-r^-»-oo oOaorvJoo oo o O oo oo
I* "~ »-»-^-^^ »- ^ ^^.^^ ^

c

E
a i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i 
am i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
E OOOOO OOOOO OOOO"^ u-«OoOO ir»OOOir> OOOOO OOOOr*- OU-N>/NOO OOOOi/i
Q. njKinjror'l ^rvj»-^nj c\jfMrvj(\j»  ^ojmojrj ,-ojrvjrvj.- ojrjrvjrvjf^ >jr\jrvj^ oj^^fvirj rvjKirvirvi^

ZZHZ2 ZZZZZ ZZOOO ZOZZZ ZZZZH ZZOZZ ZZZ3Z 2ZZZZ ZZZZ2
o o o o o .

E OOOOO OOOOO OOOOO OOOOO 3OU1OO OOOOO OOOOO OOOOO OOOOO
Q. rs\f\ f\j f\ nj ojr'irOfOr'l fOK>r^«u-im rvjfir-r-r'i >OfO»  rvjrvj Kiu"if"ir«"»i""» r^>Nn >orvjr'> fOKiKiirir'i fOir>m>Ofo
Q. 01

zzzzz zzzzz zzzz^z zzszz zzzzz zzzzz zzzzr:

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 'OOOOO OC3OOO OOOOO
OOOOin ini/>OOO OinOOO inOf\JOO OOOOO OOOOO OOOOO OOOOO OOOOO
rvjr\jnjrsj«  »    r\jr\joj oj«  r\j r\j 1^0   fO rvjro roojojojrtj ro r>J fvr>jr\> 'Oojnjj^fo ronjrvjrvjoj rvirvjojojixj

E OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOZO OOOOO OOOOO
a. ooooo ooooo ooooo ooooo ooooo ooooo ooo o ooooo ooooo

^^TiOu^i/^ IT\U^U^LT*IA i/^ir*-O»o >O  O'OO'O-O -0-0^*^*^* f^.^*r^.r»-r». r^^».oOoocO oOoooOOQoO cOnoc*O»O' 

OOOOO OOOOO OOOOO OOOOO OOOOO COOOO OOOOO OOOOO OOOOO

68



T
a
o
l
e
 

1.
 

C
h
e
m
i
c
a
l
 
da
ta
 

fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
a
n
d
 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 
A
l
a
s
k
a
 
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

L
a
t
i
t
u
d
e

L
o
n
g
 i 
tu
de

<n

0
7
9
3
S

0
7
9
A
S

0
7
9
5
S

0
7
9
5
S

0
7
9
7
S

0/
9<

sS
0
7
9
9
S

0
8
0
0
5

0
3
0
1
S

0
8
0
2
S

0
3
0
3
S

0
3
0
 A
S

0
8
0
5
S

0
8
0
5
S

0
8
0
7
 S

0
8
0
8
S

C
8
0
9
S

0
8
1
0
S

08
1 

1 
S1

C
8
1
2
S

03
1 

3S
08
 1 

<«
S

08
1 
5S

08
1 
6S

08
1 
7S

oa
i8
b

0
8
1
9
S

0
8
2
0
S

08
21
 b

0
8
2
2
S

0
8
2
3
S

0
8
2
A
S

0
8
2
5
S

0
8
2
6
S

0
8
2
7
S

0
8
2
8
S

0
8
2
9
S

0
8
3
0
S

08
31
 S

0
8
3
2
S

0
8
3
3
S

0
8
3
A
S

0
8
3
5
S

0
8
3
6
S

0
8
3
7
S

61 60 60 60 61 61 61 61 60 60 61 61 61 61 61 61 61 61 61 60 60 60 60 60 60 60 60 60 oQ 61 61 61 61 61 61 61 61 61 60 61 61 61 61 61 61

0
59 59 59
3 1 1 2

59 59

0 3 3 A A A A 1 3
55 56 55 57 56 58 58 57 58 59
A A 2 A A 2 2 0 2

59
2 2 3 1 1 6

a 57 A9 10 50 A8 30 AS 53 20 27 10 13
3

58 AS 36 23 32 26

8
57 28 13 20 *0 AO 4 
5

15 A
O 55 43 55 58 A3

0
31 10 55 18 21 16
9

1 
7

52

1 
A
A

1 
A
A

1 
A
A

1
A
5

1 
A
6

1 
A
6

1 
A
6

1 
A
o

1 
A
6

1 
A
6

1 
A
6

1
A
6

1 
A
6

1 
A
6

1 
A
6

1 
A
6

1 
A
6

1
A
6

1 
A
6

1
A
6

1 
A
6

1 
A
6

1 
A
6

1 
A
6

1 
A
6

1 
A
o

1
A
6

1 
A
6

1 
A
6

1 
A
6

1 
A
6

1 
A
6

1 
A
6

1
A
6

1
A
6

1 
A
6

1 
A
6

1 
A
6

1 
A
6

1 
A
6

1 
A
6

1 
A
6

1 
A
6

1 
A
6

1 
A
5

55 5
7 5
9 3

58 55 5A 55 58 51 50 A9 A8 A6 A6 A
6 A6 38 A1 26 2A 30 31 33 18 25 25 25 26 32 29 25 26 25 25 21 30 32 29 32 3A 31 36 36
7

A5 59 5A
0

20

6
58 50 22 25 31
0

55 39 28 A
O 18 31 51 38 AO
A 5 2

35 1 
0

50 10
7

50 38 50 10 AO A9

1
10 20 13 13 A7 1 
3 A

50 18

F 
e
-p

c
t 

.
s

5
.0

3
.0

5
.0

. 
5

.0
3

.0

5
.0

5
.0

5
.0

7
.0

7
.0

5
.0

5
.0

5
.0

5
.0

5
.0

5
.0

5
.0

5
.0

5
.0

5
.0

5
.0

5
.0

5
.0

7
.0

5
.0

5
.0

5
.0

5
.0

5
.0

5
.0

5
.0

5
.0

5
.0

7
.0

7
.0

7
.0

7
.0

5
.0

3
.0

5
.0

5
.0

7
.0

5
.0

7
.0

7
.0

H 
g 
- 

p 
c 

t 
.

s 1 
.0

0
.7

0
1 

.0
0

5
.0

0
.7

0

1 
.0

0
1 

.0
0

1 
.0

0
1 

.0
0

1 
.0

0

1 
.0

0
1 

.0
0

1
.0

0
1 

.0
0

1 
.0

0

1
.0

0
'

1 
.0

0
1 

.0
0

1
.0

0
2
.0

0

1 
.0

0
1 
.0

0
1 

.0
0

2
.0

0
1 
.0

0

1 
.0

0
1 

.O
b

1 
.0

0
2
.0

0
1 

.0
0

1
.0

0
1 

.0
0

1 
.0

0
1 

.0
0

  
1 .

00

1
.0

0
2

.0
0

1 
.0

0
1
.0

0
1

.0
0

1
.0

0
1 
.0

0
1 

.0
0

1 
.0

0
2

.0
0

C
a
-p

c
t 

.
s 2
.0

0
1
.0

0
1

.0
0

5
.0

0
1

.0
0

1
.0

0
1

.0
0

1 
.0

0
.7

0
1
.0

0

.7
0

.7
0

1 
.0

0
1

.0
0

1 
.0

0

.7
0

1
.0

0
.3

0
1
.0

0
2
.0

0

2
.0

0
1 

.0
0

1 
.0

0
 

 
1 
.0

0
2

.0
0

2
.0

0
2
.0

0
1

.0
0

1 
.0

0
1 
.0

0

1 
.0

0
1

.0
0

.7
0

1 
.0

0
1 
.0

0

2
.0

0
2
.0

0
2

.0
0

1
.0

0
2
.0

0

1
.0

0
1

.0
0

.5
0

.5
0

2
.0

0

T 
i 
-p

c
 t

 .
s

.5
0

.5
0

.7
0

.3
0

.3
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.3
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.3
0

.3
0

.3
0

.3
0

.3
0

.3
0

.3
0

.3
0

.3
0

.3
0

.3
0

.3
0

.5
0

H 
n 
- 
p 
p 
m

s 1
/
0
0
0

7
0
0

1
*
5
0
0

1
*
5
0
0

1
*
5
0
0

1
*
5
0
0

1
/
5
0
0

7
0
0

2
*
0
0
0

2
*
0
0
0

1
/
5
0
0

1 
/
O
O
O

1
*
0
0
0

2
*
0
0
0

1
/
5
0
0

1
/
5
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
*
0
0
0

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

1
/
5
0
0

1
*
0
0
0

1
*
0
0
0

7
0
0

1
*
0
0
0

1
/
0
0
0

1 
/
O
O
O

1
/
0
0
0

1
*
0
0
0

7
0
0

7
0
0

7
0
0

1
*
0
0
0

1
*
0
0
0

7
0
0

7
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

1
/
5
0
0

1 
*
5
0
0

A
g
-
 p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
S
-
 p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

s

50 50 50 20 70 70 70 70 70
1
5
0 70 70 70 70 70

1
0
0 70 70 70 50 50 50 50 70 50 20 20 50 2
0 50 50 50 20 50 70 3
0

50 30 20 3
0

3
0 70 70 70  7
0

B
a
-
p
p
m

s

70
0

70
0

70
0

50
0

70
0

7
0
0

1
*
0
0
0

70
0

7
0
0

7
0
0

1
*
0
0
0

1 
/
O
O
O

1 
/
O
O
O

1
*
0
0
0

1
*
0
0
0

1 
/
O
O
O

1
/
0
0
0

1
*
0
0
0

1
/
0
0
0

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
*
0
0
0

1
*
5
0
0

1
/
0
0
0

7
0
0

70
0

7
0
0

70
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

1
*
0
0
0

7
0
0

1 
*
0
0
0

1 
/
O
O
O

1
/
0
0
0

1 
/
O
O
O

1 
/
O
O
O

1
*
0
0
0

1 
/
O
O
O



T
a
o
l
e
 

1.
 

C
h
e
m
i
c
a
l
 
d
a
t
*
 
fo
r 

s
t
r
e
a
m
 
s
e
a
i
m
e
n
t
 
an
d 

m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 
AI
 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

o

b 
a
m
p
 I
e

0
7
V
3
S
 

07
9<

.S
 

0
7
9
5
S
 

0
7
9
5
3
 

0
7
9
7
S

0
7
9
8
S
 

0
7
9
9
3
 

0
8
0
0
S
 

0
8
0
1
S
 

0
8
0
2
S

0
8
0
3
S
 

0
8
0
4
S
 

0
8
0
5
S
 

0
8
0
5
S
 

0
8
0
7
S

0
3
0
8
S
 

0
8
0
9
S
 

03
1 
OS

 
0
8
1
1
S

1 

08
1 
2S

08
1 
3S
 

0
8
1
4
S
 

08
1 
5S

 
0
8
1
6
S
 

08
1 
7S

08
1 
8S

 
0
8
1
9
S
 

0
8
2
0
S
 

0
8
2
1
S
 

0
8
2
2
S

0
8
2
3
S
 

0
8
2
4
S
 

0
3
2
5
S
 

0
8
2
6
S
 

Q
8
2
7
S

0
8
2
8
S
 

0
8
2
9
S
 

0
8
3
U
S
 

0
8
3
1
S
 

0
8
3
2
S

0
8

3
3

S
 

0
8

3
A

S
 

O
ri
3
5
S

 
0

8
3

6
S

 
0

8
3

7
S

b
e
-u

p
m

s

1
.0

1
.0

1
.0 N

2
.0

2
.0

2
.0

1
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

1
.0

1 
.0

1
.0

1
.0

2
.0

2
.0

2
.0

2
.0

1
.0

2
.3

2
.0

1 
.0

1
.3

1
.0

1
.0

1
.0

1
.0

1
.0

2
.0

2
.0

2
.0

1
.0

1
.0

2
.0

2
.0

2
.0

2
.0

2
.0

1 
.0

b
i 
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C 
o
-p

p
m

s

2
0

15 15 3
0 30 3
0

3
0 15 5
0

5
0

3
0

2
0

3
0

7
0 2
0 3
0

2
0

2
0

2
0

2U 2
0

30 3
0

5
0

15 1 
5

15 15 3
0

3
0 20 15 1
0

1
5

1
5

1
5

3
0 1
5

15 1
5

3
0

3
0

3
0 30 5
0

C 
r
-
p
p
m
 

s

10
0 

10
U 

10
0 

20
0 70

15
0

10
0

10
0

15
0

1
5
0

10
0

10
0

1
5
0

1
0
0

1
5
0

15
0

10
0

15
0

1
5
0

15
0

10
0

15
0

10
0

15
0

15
0

10
0

1
0
0

10
0

10
0

15
0

15
0

10
0

10
0

1
5
0

10
0

15
0

10
0

1
0
0

10
0

1
0
0

15
0

15
0

10
0

10
0

2
0
0

C
u
-
p
p
m

s

30 30 30
1 
00 3
0 30 3
0

30 50 5
0

30 30 3
0

30 3
0 50 30 30 3
0 30 3
0

30 30 50 30 30 30 30 50 30

1
0
0 30 30 30 30 30 3
0 30 30 30 30 3
0

30 30 50

L
a

-p
p

m
s

2
0

2
0

3
0 N

2
0

2
0

2
0

7
0

2
0

5
0

5
0

2
0

2
0 N

2
0

2
0

2
0

2
0

2
0

1
0
0 5
0

2
0

2
0

2
0

3
0

3
0

2
0

2
0

2
0

2
0

2
0

2
0

2
0

2
0

2
0

1
5

0
2
0

1
0

0
2

0
1 

0
0 N N N

1 
0

0
5
0

M
o

-p
p

m
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-p

p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
i 
-p

p
m

S

5
0

5
0

5
0

1
0

0
5
0

5
0

5
0

5
0

7
0

7
0

7
0

7
0

7
0

5
0

7
0

7
0

7
0

7
0

7
0

7
0

7
0

7
0

7
0

7
0

7
0

3
0

3
0

5
0

7
0

7
0

7
0

7
0

3
0

5
0

5
0

5
0

5
0

2
0

2
0

3
0

7
0

7
0

5
0

5
0

1
0

0

P
b

-p
p

m
s

3
0

2
0 20

<
1

0 3
0

3
0 50 3
0

5
0 5
0

50 5
0

5
0

50 2
0

5
0

2
0

50 3
0

5
0

5
0

3
0

3
0

7
0 2
0

3
0

3
0

2
0 5
0

5
0

5
0

3
0

3
0 5
0

3
0

3
0 50 2
0

3
0 30

1
0
0 5
0

7
0 7
0

3
0

S 
c
-p

p
m

s

15 1
5

15 3
0

1
5

1
5 15 15 2
0 2
0

2
0 15 2
0

2
0 2
0

2
0

2
0

2
0

2
0

2
0

2
0 2
0

2
0

2
0 2
0 15 15 2
0

2
0 2
0

2
0 15 15 2
0 20 1
5

2
0 15 15 2
0

2
0

2
0

15 2
0

3
0

S
n

-p
p

m
s

N N N N N N N N N N N N N N N N N N
1

0 N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a
b
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 

fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t

a
n
a
 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 

A 
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

0
7
9
3
S
 

0
7
9
4
S
 

0
7
9
5
5
 

0
7
9
5
S
 

0
7
9
7
S

0
7
9
o
S
 

0
7
9
V
S
 

O
E
O
O
S
 

0
8
0
1
 S

 
0
8
0
2
S

0
8
0
3
S
 

0
8
L
K
S
 

0
8
0
5
S
 

0
&
0
5
S
 

0
8
0
7
S

08
U3

S
0
8
U
9
S
 

0
8
1
0
S
 

0
8
1
1
S
 i

 

08
1 
2S

08
1 
3S

 
08
1 
4S

 
08
1 
5S

 
0
8
1
6
S
 

08
1 
7S

0
8
1
3
S
 

0
8
1
9
S
 

0
8
2
0
S
 

0<
J2
1 

3 
0
3
2
2
S

0
8
2
3
S
 

0
8
2
4
S
 

0
8
2
5
S
 

O
S
2
6
S
 

U
8
2
7
S

0
8
2
8
S
 

0
8
2
9
S
 

0
8
3
0
S
 

0
8
3
1
S
 

0
8
3
2
S

0
8
3
3
S
 

0
8
3
4
S
 

0
8
3
5
S
 

U
d
3
6
S
 

0
8
3
7
S

S 
r-

p
p
r.

i 
s

5
0
0
 

5
0
0
 

5
0
0
 

3
0
0
 

31
)0

5
0
0
 

5
0
0
 

3
0
0
 

3
0
0

3
0
0

50
D

 
5
0
0
 

5
0
0
 

3
0

0
 

5
0

0

3
0

0
 

5
0
0
 

3
0
0
 

5
0

0
 

5
0
0

5
0
0
 

3
0

0
 

3
0

0
 

3
0

0
 

7
0

0

7
0

0
 

5
0
0
 

7
0

0
 

7
0

0
 

5
0
0

7
0
0
 

5U
O

 
5

0
0

 
7
0
0
 

7
0
0

7
0
0
 

7
0
0
 

7
0
0
 

3
0
0
 

7
0
0

3
0
0
 

7
0

0
 

3
0
0
 

3
0
J
 

5
0
0

V
-p

p
m

s 2
0
0
 

1
5
0
 

1
5

0
 

3
0
0
 

2
0
0

2
0
0
 

2
0
0
 

2
0
0
 

2
0
0

2
0
0

2
0
0
 

2
0
0
 

2
0
0
 

2
0
0
 

3
0
0

2
0

0
 

2
0
0
 

2
0
0
 

2
0
0
 

2
0
0

2
0

0
 

2
0
0
 

2
0
0
 

3
0
0
 

2
0

0

2
0

0
 

1
5
0
 

2
0

0
 

2
0
0
 

2
0
0

2
0

0
 

2
0

0
 

1
5
0
 

2
0
0
 

2
0
0

2
0

0
 

3
0

0
 

2
0
0
 

2
0
0
 

2
0
0

2
0
0
 

2
0

0
 

2 
O

H 
2
0
0
 

3
0

0

W
- 

pp
m

 
  

s

N N N N N N N N N N N N N N N rj N N N
 

N N
 N
 

N
 

N
 

 N

N N N
 N N N N
 N N N N
 N N N N tJ
 N
 

N
 N
 N

Y
-p

p
m

S

3
0

 
3
0
 

5
0

 
3
0
 

3
0

3
0
 

3
0
 

3
0

 
3
0

3
0

3
0

 
2

0
 

3
0

 
3

0
 

5
0

3
0

 
3

0
 

3
0

 
3

0
 

3
0

3
0
 

3
0

 
3
0
 

3
0

 
3
0

3
0
 

2
0

 
.2

0
 

2
0
 

3
0

3
0

 
3
0
 

3
0
 

3
0

 
3

0

3
0

 
3

0
 

3
0
 

3
0

 
5
0

3
0

 
3
0
 

3
0

 
3
0
 

5
0

Z 
n
-p

p
m

 
s

N N N N N

<
2

0
0

 
2

0
0

 
<

2
0
0
 

2
0
0

<
2

0
0

<
2

0
0

 
<

2
0

0
 

2
0

0
 

<
2

0
0

 
<

2
0

0

<
2
0
0
 

<
2
0
0
 

2
0

0
 

<
2
0
0
 N N 

<
2

0
0

 
<

2
0
0
 

2
0

0 N N N N N 
. 

N N N N N N N N N 
<

2
0

0
 N

<
2
0
0
 

<
2

0
0

 
<

2
0
0
 

<
2
0
0
 

<
2

0
0

Z 
r-

p
p
m

 
A

u
-p

p
m

 
s 

a
a

1
5

0
 

5
0
0
 

2
0

0
 

1
0

0
 

1
0
0

2
0
0
 

2
0
0
 

1
5

0
 

2
0

0
3
0
0
 

-
-

3
0
0
 

2
0

0
 

2
0

0
 

1
5
0
 

2
0

0

1
5

0
 

3
0
0
 

1
5

0
 

3
0

0
 

3
0

0

2
0
0
 

1
5
0
 

2
0
0
 

1
5

0
 

2
0
0

2
0
0
 

2
0

0
 

1
5

0
 

2
0

0
 

2
0

0

2
0
0
 

1
5

0
 

3
0

0
 

2
0
0
 

3
0

0

3
0

0
 

2
0
0
 

3
0

0
 

3
0
0
 

5
0

0

2
0
0
 

2
0

0
 

2
0

0
 

1
5

0
 

3
0
0

Z
n

-p
p

m
 

a
a

8
0

 
6

0
 

8
0
 

4
0

 
9
0

1
4

0
 

1
3

0
 

9
0
 

1
5

0
1

2
0

1
4

0
 

1
1

0
 

1
3

0
 

1
4

0
 

9
0

1
2
0
 

9
0

 
1
1
0
 

1
1

0
 

1
2

0

9
0

 
1

5
0

 
1

1
0

 
1
7
0
 

5
0

6
0
 

4
0

 
4
0
 

7
0

 
9

0

8
0
 

5
0

 
5

0
 

6
0

5
0

5
0

 
1

3
0

 
4
0
 

5
0
 

6
0

1
4
0
 

1
0

0
 

1
0

0
 

1
2

0
 

8
0

S
b

-p
p

m
 

aa

N N N N 
<

1 1 1 
<

1
 1

<
1

 
<

1 1 
<

1 N 1 N N N N N 
<

1
 N 

<
1 N N N N 

<
1
 N

<
1 N N N N N N N N N

<
1
 1 1 2 

<
1

C
d

-p
p

m
 

aa '.
0
5
 

.0
5

 
.0

5
 

<
.0

5
 

.2
5

.3
0

 
.2

5
 

.1
5

 
.3

5
"
" .3
5

 
.1

 5
 

.2
0

 
.4

5
 

.1
0

.2
5

.1
0

 
.1

0
 

.1
5

 
.2

0

.1
5

 
.2

5
.1

 5
 

.1
 5

 
.0

5

.0
5

 
.0

5
 

.0
5

 
.1

 5
 

.2
5

.1
5

.0
5

 
.0

5
 

.1
0

 
.1

0

.0
5

 
.1

0
 

.0
5

 
.0

5
 

.0
5

.1
5

.2
0

 
.2

0
 

.4
0

 
.1

0

A
s
-p

p
m

 
a 

a

5 
<

5 5 
<

5
1

2
0

1 
5

3
0

 
2
0
 

1
5 35

 
1
5
 

2
0
 

7
5 1
0

4
0
 

1
5
 

2
5
 

4
0
 

2
5 25
 

75
 

2
0
 

3
0

 
<

5

<
5 1
5
 5

2
0

 
2
0 3
0
 5 5 

1
0
 

1
0 5 

1
5
 

1
0
 

<
5 1
0

1
6
0
 

4
0

 
4
0
 

8
0

 
25



T
a
o
le

 
I.

 
C

h
e

m
ic

a
l 

d
a

ta
 

fo
r 

s
tr

e
a
m

 
s
e
d
im

e
n
t 

a
n
u
 

m
o
ra

in
e
 

s
e
d
im

e
n
t 

s
a
m

p
le

s
, 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/

 
A

la
s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m
p
l
e

La
t 

i 
tu
de

L
o
n
g
i
t
u
d
e

08
38

s
Q
8
3
9
S

0
8
4
0
S

08
41
 S

0
8
4
2
S

0
8
4
3
5

0
8
4
4
S

0
8
4
5
S

0
3
4
6
S

0
8
4
7
S

U
8
A
8
S

0
3
A
9
S

0
8
5
0
S

0
8
5
1
S

0
8
5
2
S

0
8
5
3
S

0
8
5
4
S

0
8
5
5
S

0
8
5
6
S

0
8
5
7
S

0
8
5
8
S

0
8
5
9
S

0
8
6
0
S

0
8
6
1
S

0
8
6
2
S

0
8
6
3
S

0
8
6
4
S

0
8
6
5
S

0
8
6
6
S

0
8
6
7
S

0
8
6
8
S

0
8
6
9
S
.

O
S
/
U
S
1

0
8
7
1
S

0
8
7
2
S

0
8
7
3
S

0
8
7
4
S

0
8
7
5
S

0
8
7
5
S

0
8
7
7
S

0
8
7
8
S

0
8
7
9
S

0
8
8
0
S

0
8
8
1
S

0
8
8
2
S

61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 dl 60 60 60 61 61 61 61 61 60 60 60 60 60 60 60 60 60 60 60 6
0 60 60 60 60 60 60 60 60

8 6 6 7 7 6 7 6 7 8 6 5 A 3 0 1 5
58 59 59

0 C 3 1 3

50 48 50 52 31 31 3
0

3
0 32 32 32 52 51 51 51 53 53 :>4 55 56

0
2o 21 15 20 30 25 56 38 42 50
6

20 A1 <.
5

21 uZ <.
Q

22 59 21 21
A

12 21 22 <.
£ a

22 22

2
55
5

15 20

5 5
55 37 30 52 4
2 5d 18 0

1A
5

1 
A5

1A
5

14
5

1A
5

1A
5

1 
A5

1 
AA

1 
AA

14
4

1 
44

1 
44

14
4

1 
44

14
5

14
5

14
5

14
6

14
0

14
6

1
4
6

1
4
6

1
4
6

1
4
6

1
4
6

1 
4
6

1
4
6

1
4
6

1
4
6

1
4
5

1
4
5

14
5

14
5

14
5

14
5

14
5

1
4
4

14
4

1 
44

14
4

14
4

1 
44

14
4

14
4

14
4

8 5 6 3 3 3 0
59 58 55 52 55 52 50 43 45 51 14 14 15 16 16 18 16 15 48 46 43 39 4
6 47 49 49 43 42 39
6 6 3 1 1 4 3 5 3

20
5

1 
1

54 52 50 40 40 42 59 40 19 51 15 27

7
22 30 4
20

9 8
4V 1 

1
21 25 20 38 35 4f
a

30 30 40 50 10 15 28
8 0

4
8 30 22 50 20 42

I 
e
-
p
c
t
 .

s

5.
0

5
.
0

7.
0

5.
0

7.
0

5
.
0

5.
0

5
.
0

5
.
0

3
.
0

5
.
0

5.
0

7
.
0

5.
0

5.
0

7.
0

5
.
0

7.
0

5
.
0

7.
0

5.
0

7.
0

7.
0

1
0
.
0

7.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

5.
0

1
0
.
0

7.
0

1
0
.
0

7.
0

5
.
0

2
.
0

3
.
0

3
.
0

3.
0

5.
0

5
.
0

7
.
0

5.
0

M
g
-
p
c
 t

 .
s 1 
.0
0

1 
.
0
0

1 
.0

0
1 
.0
0

2
.
0
0

1 
.0

0
1
.
0
0

1 
.0

0
1
.
0
0

.
7
0

1 
.0

0
1
.
0
0

1
.
0
0

1
.
0
0

1 
.0

0

5
.
0
0

1 
.
0
0

3
.
0
0

1
.
0
0

1 
0
.
0
0

5
.
0
0

2
.
0
0

2
.
0
0

5
.
0
0

2
.
0
0

2
.
0
0

.5
0

2
.
0
0

2
.
0
0

2
.
0
0

1 
.0
0

1 
.0
0

3
.
0
0

2
.
0
0

5
.
0
0

2
.
0
0

1
.
0
0

.5
0

1 
.
0
0

1
.
0
0

1 
.0
0

2
.
0
0

.7
0

2
.
0
0

1
.
0
0

Ca
-p

c 
t 

.
s 2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1 
.
0
0

2
.
0
0

2
.
0
0

1 
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

2
.
0
0

5
.
0
0

1
.
0
0

5
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0
 

'
2
.
0
0

.2
0

.
2
0

1
.
0
0

.
5
0

. 
1
.
0
0

.
5
0

1
.
0
0

2
.
0
0

2
.
0
0

1 
.
0
0

1
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

T 
i 
-
p
c
 t

 .
s

.5
0

.5
0

.
7
0

.7
0

.
7
0

.
5
0

.
5
0

.
5
0

.3
0

.
3
0

.5
0

.5
0

.
5
0

.5
0

.
5
0

.5
0

.
5
0

.5
0

.
5
0

.3
0

.
3
0

.7
0

.7
0

.
7
0

.7
0

.5
0

.3
0

.
5
0

.5
0

.3
0

.
3
0

.3
0

.5
0

.3
0

.
5
0

.5
0

.
3
0

.1
5

.
2
0

.3
0

.2
0

.3
0

.3
0

.3
0

.5
0

H
n
-
p
p
m

s 1
,
0
0
0

1
,
5
0
0

1
,
5
0
0

1
,
5
0
0

1
,
5
0
0

1
,
5
0
0

1
,
5
0
0

1
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1
,
5
0
0

1
,
5
0
0

1
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1
,
5
0
0

1
,
0
0
0

1
,
5
0
0

7
0
0

1
,
5
0
0

1
,
5
0
0

1
,
0
0
0

1
,
0
0
0

1
,
5
0
0

1
,
5
0
0

1
,
0
0
0

>
5
,
0
0
0

5
,
0
0
0

>
5
,
0
0
0

1
,
0
0
0

3
,
0
0
0

3
,
0
0
0

2
,
0
0
0

5
,
0
0
0

3
,
0
0
0

2
,
0
0
0

1
,
5
0
0

7
0
0

7
0
0

7
0
0

1
,
5
0
0

1
,
0
0
0

2
,
0
0
0

3
,
0
0
0

1
,
0
0
0

A
g
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
s
-
 p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

' 
S

50 50 50 30 50 70 70 70 50 50 7
0 70 70 50 50 2
0 50 50 50 3
0

3
0 50 50 70 50

1
0
0 70

1
0
0

1
0
0 7
0

7
0

70
1
0
0

7
0

1
0
0

1
0
0

<
1
0

<
1
0

<
1
0

<
1
0

<
1
0 10 10 2
0

<
1
0

Ba
*-

pp
m

s

1 
,
0
0
0

7
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
5
0
0

1
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1
,
0
0
0

7
0
0

1 
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1
,
0
0
0

70
0

1 
,
0
0
0

7
0
0

1 
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1
,
0
0
0

7
0
0

7
0
0

1
,
0
0
0

1
,
0
0
0

7
0
0

7
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1
,
0
0
0

7
0
0

1 
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
5
0
0

1
,
0
0
0



T
a
c
le

 
I

C
h

e
n

.i
c
jl
 

d
a

td
 

fo
r 

s
tr

e
a
m

 
s
e

d
im

e
n

t 
d

n
o

 
m

o
ra

in
e

 
s
e

d
im

e
n

t 
s
a

m
p

le
s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A 

la
 s

 k
 a

--
c
o
n
t 

i 
n

u
e

d

S 
d 

in 
p 

I 
e

U
b
3
8
S
 

0
8
3
9
S
 

0
8
4
0
S
 

0
8
4
1
 S

 
0
8
4
2
S

0
8
4
3
S
 

0
3
4
4
S
 

0
8
4
5
S
 

0
8
4
6
S
 

0
3
W
S

J
8
4
8
S
 

0
8
4
9
S
 

0
8
5
0
S
 

0
3
5
1
 S

 
G
8
5
2
S

0
8
5
3
S
 

'J 
8 

5 
4 
S 

0
8
5
5
S
 

0
8
5
6
S
 

0
8
5
7
S

0
8
5
8
S
 

0
8
5
9
3
 

0
8
o
O
S
 

0
8
6
1
 S

 
0
8
6
2
3

0
8
6
3
S
 

0
3
6
4
S
 

0
8
6
5
S
 

0
8
6
6
S
 

0
8
6
7
S

0
8
6
8
S
 

0
8
6
9
S
 

0
8
7
0
S
 

0
8
7
1
 S

 
0
8
7
2
S

0
8
7
3
S
 

O
L
7
4
S
 

0
8
7
5
S
 

0
&
7
5
S
 

0
8
7
7
S

0
8
7
8
S
 

0
8
7
9
S
 

0
8
S
O
S
 

0
8
8
1
 S

 
0
8
8
2
S

B
e

- 
p

p
n

S

2
.U

1 
.0

1 
.U

1 
.0

1 
.0

1 
.U

1 
.U

1
.U

1
.0

1
.3

2
.0

2
.0

2
.0

2
.0

1
.0

1 
. 

U
2

.0
1

.0
2

.0
1 
.0

1 
.0

2
.0

2
.0

1
.0

3
.0

1 
.0

2
.0

2
.0

2
.3

2
.0

2
.0

2
.0

1 
.0

3
.0

3
.0

3
.0

3
.0

2
.0

3
.0

3
.0

2
.0

3
.0

3
.0

1 
.0

2
.0

fc 
i 
- 

p
 p

m
S

fj ;» N N N fj N N N N N N N N N N iv N N N |g U iN N N N N N N N N N N N N
 

 

N N N N N N N N N N

C 
o
-p

p
m

S

2
0 15 1
0 11
1

15 15 2
0

2
0 20 15 2
0 2
0

3
0 3
0 3
0

5U 2
0

50 2
0

5
0

3
0 2
0 2
0

7
0 5
0 15 7
0

7
0

1
0

0 3
0 7
0

5
0

7
0

1
0
0 7
0

5
0 15 1
0

1 
5

1 
5

3
0 2
0

15 30 15

C 
r
-
p
p
 m
 

S

1
5
0

1 
5
0

7
0 7
0

1
5
0

1
0
0

1
0
0

1
5
0

1
5
0

1 
0
0

1
5
0
 

2
0
0
 

1 
50
 

1 
5
0
 

3
0
U

3
0
0
 

2
0
0
 

3
0
U
 

1 
50
 

1 
/
O
O
O

2
0
0

1
5
0

1
0
0

5
0
0

1 
5
0

1
5
0

1
0
0

1 
5
0

1
5
0

1
5
0

1
0
0 7
0

1
5
0

1
0
0

1
5
0

1
0
0
 

7
0
 

3
G
 

7
0

1
0
0

1
0
0

1
5
0

7
0

1
5
0

1
0
0

C 
u
-
p
p
m

S

L 
a
-
p
p
m

3
0 3
0

3
0
3
0

3
0

3
0

3
0
3
0

3
0

2
0

3
0 3
0

3
0 3
0 30

3
0
0 3
0

1 
0
0

3
0 50 3
0 5
0

3
0

7
0
3
0

3
0 3
0

3
0 70 5
0

3
0 3
0

7
0
3
0

1
0
0 3
0 3
0
3
0

3
0
2
0

2
0 3
0

3
0 5
0

3
0

2
0 2
0
2
0

2
0

7
0 2
0

2
0

3
0

20 20 70 3
0

5
0

3
0
2
0

2
0 3
0 N

2
0

2
0 N
2
0

1 
0
0

2
0

1 
0
0 N
2
0

2
0

2
0

2
0

2
0

2
0
2
0
2
0

3
0

3
0
2
0

1 
5
0

3
0
7
0

5
0
3
0

7
0

7
0 N

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N 7 N

M
o
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N 7 N

N
b
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N 'N N N N N N N N N N N N N N N N N N N N

N 
i 
- 
p
p
m

S

7
0 5
0
2
0

1 
5

7
0

3
0
7
0

7
0
7
0
5
0 7
0
7
0

1
0
0 7
0

1
0
0

1
0
0 5
0

1
0
0 7
0

1
5
0

1
0
0 7
0
5
0

1
5
0

7
0 3
0

1
0
0

1
0
0

1
0
0
7
0

7
0 50

1
0
0
7
0

1
0
0

7
0

5
0
2
0

2
0
2
0

5
0
5
0

5
0
7
0

3
0

P
b
-
 p
p
m

s

30 20 20 10 30 20 30 30 30 10 3
0 30 50 20 50 50 30 20 30 3
0 30 50 30 50 50 30 30 50 70 30 50 30 50 50 50 50 30 50 50 50 30 50 50 50 50

S 
C
-
p
p
m

's

2
0 30 15 15 30 1 
5

15 20 20 15 20 2
0

2
0 20 20 3
0
2
0

3
0 15 30 3
0 2
0 2
0

3
0 20 20 20 20 20 20 20 20 30 20 30 20 20
7

15 15 1 
5

2
0

20 3
0 15

S
n
-
p
p
m

s

N N M N N N N N N N "N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a

b
le

 
I.

 
C

h
e

m
ic

a
l 

d
a

ta
 

fo
r 

s
tr

e
a

m
 

s
e
d
im

e
n
t 

a
n

a
 

m
o

ra
in

e
 

s
e

d
im

e
n

t 
s
a

m
p

le
s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/
 

A
I 
a

s
k
a

--
c
o

n
ti
n

u
e

d

S
a

m
p

le

0
8

3
d

S
 

0
8

3
9

S
 

0<
34

0S
 

O
d

4
1

 S
 

0
8

4
2

S

0
8
4
3
S
 

0
8
4
4
S
 

0
8
4
5
S
 

0
8
4
6
S
 

0
3
4
7
S

0
8
4
8
S
 

0
&
4
9
S
 

0
8
5
0
S
 

0
8
5
1
 S
 

0
6
5
2
S

0
8
5
3
S
 

0
5
5
4
 i
 

O
c
5
5
S
 

0
8
5
6
S
 

0
8
5
7
5

U
8
5
8
S
 

0
8
5
9
S
 

0
8
&
O
S
 

0
8
6
1
 S

 
0
3
6
2
S

0
8
6
3
S
 

O
S
6
4
S
 

0
8
6
5
S
 

O
S
6
o
S
 

0
8
6
7
S

0
8
6
6
S
 

0
8
6
9
 S
 

0
8
7
0
S

1 

0
8
7
1
 S

 
0
8
7
2
5

0
8
7
3
S
 

0
8
7
4
S
 

0
8
7
5
S
 

0
8
7
5
S
 

0
8
7
7
S

0
8
7
8
S
 

0
8
7
9
S
 

0
8
8
0
5
 

(J
88
1 

S 
0
8
8
2
5

S 
r-

p
p
m

s

7
0
u
 

5
0
0
 

7
0
0
 

7
0
0
 

7
0

0

5
0

0
 

5
0
0
 

7
0
0
 

7
0

U
 

3
0
0

7
0
0

7
0
0

7
0
0

7
0

0
5
0
0

50
0 

70
0 

3
0

J 
50

0 
20

0

3
0
0
 

7
0
0
 

70
U

 
5

0
0

 
5
0
0

20
0

20
0

2
0
0

2
0
0

30
0

50
0

30
0

50
0

30
0

50
0

7
0
0

7
0

0
7

0
0

7
0

0
7
0
0

7
0
0
 

7
0
0
 

7
0
0
 

7u
O

 
7

0
0

V 
-p

p
m

 
S 2
0

0
20

0
30

0
2
0
0

30
0

2
0
0

3
0
0

30
0

30
0

2
0
0

30
0

3
0
0

30
0

30
0

30
0

30
0

20
0

30
0

30
0

30
0

30
0

30
0

30
0

3
0
0

30
0

30
0

20
0

3
0
0

30
0

3
0
0

30
0

30
0

30
0

30
0

30
0

30
0

20
0 70

1
5
0

20
0

2
0
0

30
0

20
0

2
0
0

1
5
0

w 
~ 

p 
pm

Y 
- 

p
 p

 m
 

S

2 
n

-p
p

m

s
L

r-
p
p
m

s
A

u 
  

p 
pm

 
aa

N [J U N N N N N N N N N N N N N N N N N N N N N N U N N n N N N N N N [J N N N N N N N N N

3
0
3
0
3
0

2
0 3
0 3
0
3
0

3
0
3
0
3
0 3
0

5
0
5
0

3
0
3
0

3
0
3
0 3
0
3
0
3
0

3
0 3
0
5
0

5
0 5
0

3
0
3
0

3
0

5
0
3
0

3
0

3
0
5
0

3
0
5
0

5
0

7
0

2
0
0 3
0

7
0

5
0
5
0 7
0

1 
0
0 3
0

<
2
0
0 N N N N N N N N N N N N N N N N

<
2
0
0 N N N

<
2
0
0

<
2
0
0

2
0
0 N

<
2
0
0

5
0
0

3
0
0

5
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

3
0
0

2
0
0 N N N N N N N N N

2
0
0

3
0
0

1 
/
O
O
O

7
0
0

1 
/
O
O
O

1 
,
0
0
0

3
0
0

3
0
0

3
0
0

2
0
0

3
0
0

5
0
0

5
0
0

3
0
0

3
0
0

1
5
0

2
0
0

1
5
0

1
5
0

1
0
0

1
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

1
5
0

1
5
0

2
0
0

2
0
0

2
0
0

1
5
0

3
0
0

1
5
0

2
0
0

2
0
0

5
0
0

5
0
0

2
0
0

5
0
0

2
0
0

5
0
0

2
0
0

5
0
0

1
5
0

Z
n

-p
p

m
 

aa

6
0

4
0

4
0

4
0

7
0

4
0

8
0

5
0

9
0 7
0

5
0

6
0

6
0

7
0

7
0

6
0

6
0

7
0

4
0

6
0

7
0

9
0

8
0

1
3
0

1
1

0 85
3
0
0

1
3
0

3
3
0

1
4
0

1
2

0
1
2
0

9
0

1
6
0

1
6

0

1
9

0
5

0 20 4
0

4
0

6
0

7
0

5
0

9
0

8
0

S
b

-p
p

m
 

aa

N N
 N N N

C
d
-
p
p
m

aa

.
1
0

.
1
0

.
0
5

.
0
5

.
1
0

.
0
5

.
1
0

.
0
5

.
2
0

.
1
0

.
1
0

.
1
0

.
2
0

.
2
0

.
0
5

.
1
0

.
1
0

.
1
0

.
1
0

.
1
0

.
1
0

.
0
5

.
1
0

.
2
0

.
2
0

.
1
0

.
8
5

.
3
0

.
9
5

.
1
0

.
2
5

.
3
0

.
1
0

.
4
5

.
2
0

.
4
0

.
1
0

<
.
0
5

.
0
5

<
.
0
5

.1
 5

.
0
5

.
1
0

<
.
0
5

.
0
5

A 
s-

 p
p
m

aa

1
0 5 5 5

1 
5 5

15
5 5

1
0

<
5 5
<
5 5

<5

5 5
15 10
5 5 5

1
0 15
5

3
0

2
0 1
5

2
0 1
0

2
5 10 1 
5

1 
5

1 
5

1
0 N N N N N N
<5
N N



T
a

b
le

 
i.
 

C
h

e
m

ic
a

l 
d

a
ta

 
to

r 
s
tr

e
a

m
 

s
e

d
im

e
n

t 
a
n
a
 

m
o
ra

in
e
 

s
e
d
im

e
n
t 

s
a
m

p
le

s
* 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t*

 
A

I 
a

s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m

p
le

L
a

ti
tu

d
e

L
o

m
ji
tu

u
e

0
8
8
3
S

0
8
6
4
S

0
8
8
5
S

0
8
8
6
S

0
8
8
^
5

0
8
8
6
S

0
8
8
9
S

0
8
9
J
S

0
8
9
1
S

0
8
9
2
S

0
8
9
3
S

0
8
9
4
S

0
8
9
5
S

0
8
9
6
S

0
8
9
7
S

0
8
9
8
S

0
8
9
9
S

0
9
0
0
S

0
9
0
1
 S

0
9
0
2
S

0
9
0
3
S

0
9
C
K
S

0
9
Q
5
S

0
9
0
6
S

0
9
U
7
S

0
9
G
8
S

0
9
G
9
S

0
9
1
 O
S

0
9
1
 1

 S
0
9
1
 2
5

0
9
1
 3
S

O
s
M
 4
S

0
9
1
 5
S

0
9
1
6
S

0
9
1
 7
5

C
9
1
8
S

0
9
1
 9
S

0
9
2
0
S

0
9
2
1
S

0
9
2
2
S

0
9
2
3
b

0
9
2
4
S

0
9
2
5
S

0
9
2
6
S

0
9
2
7
S

6
0 60 6
0

6
U 6
0

6
0
6
0

6
0

6
0

6
0

6
0
6
0
6
0
o
O 6
0

6
0 6
0

6
0

6
0

61 o
O 6
0

6
0 60 6
0

6
0 60 6
0

oO 60 6
0 6
0

6
U
6
0

6
0

6
0 60 60 60 o
O 6
0 6C 61 61 61

56 56 56 54 54 55 54 54 59 58 59 59 59 59 53 54 57 57 58
0

5
6 56 5
6 57 57 59 58 58 58 58 58 5
9

59 55 55 5
4

53 5
0 51 52 52 «,
9 2 2 5

0
40 10 47 10

0 38 42 15 35

2
40 28
0

35

0 50 22 47 22

2 8
15 36 4
0 fa 40
1 3

43 58 28 13 16 12 29
0

36 11 40 11 20 36 45 39

1 
4A

1 
44

1 
44

1
4
4

1 
44

1
4
4

1 
4
4

1 
44

1
4
4

1 
44

1 
44

1 
44

1
4
4

1 
4
4

1 
44

1
4
4

1 
44

1 
44

1 
44

1 
44

1 
44

1 
44

1
 
4
<
4

1 
44

1 
44

1 
44

1 
44

1
4
4

1 
44

1 
44

1 
44

1 
4
4

1 
44

1 
44

1 
44

1
4
4

1
4
4 44 44 44 44 44

1
4
5

1 
45

1
4
5

9 5
1
3 1 
1

15 13 16 16
3 0 4 6

10 12 13 1
3 9

1 
4

17 19

4 4 4 5 4 5
24 29 29 3
3 33 35 37 31 31 32 28 28 27 23 20 21 20 2
0

2
6

3b 35 10 30 3
0

35 2
0 18 2
0

4
0

22 45
5 5

5
0

25 25 38 2
0 55 4
0

45 2
2 0
4
0

2
0 0
10
0 7 5

1
8

4
8 30 3
0

21 5
0

50
a

58 5
3 5
2
0
3
0

41

F 
e
-p

c
 t
 .

s

5
.0

5
.0

7
.0

5
.0

5
.0

5
.0

5
.0

3
.0

5
.0

5
.0

3
.0

5
.0

5
.0

5
.0

3
.0

3
.0

5
.0

3
.0

5
.0

5
.0

5
.0

5
.0

5
.0

7
.0

5
.0

5
.0

5
.0

5
.0

5
.0

5
.0

5
.0

5
.0

5
.0

5
.0

3
.0

5
.0

5
.0

3
.0

5
.0

5
.0

3
.0

3
.0

5
.0

5
.0

5
.0

M 
y 
- 

p 
c 
t 

.
s 1 

.0
0

1 
.C

O
2
.0

0
.7

0
.7

0

1 
.0

0
.7

0
.5

0
1 

.0
0

1
.0

0

1 
.0

0
1
.0

0
1

.0
0

1 
.0

0
.7

0

. 
7

0
1 

.0
0

.7
0

.7
0

.7
0

.7
0

1 
.0

0
. 

5
0

2
.0

0
1

.0
0

1 
.0

0
1 

.0
0

1 
.0

0
1 
.0

0
1 

.C
O

1 
.0

0
1 
.0

0
1 

.O
U

2
.0

0
1 
.0

0

2
.0

0
2
.0

0
.7

0
1 

.0
0

1 
.0

0

.7
0

.7
0

1 
.0

0
1 

.O
U

2
.0

0

C 
a
-p

c
 t

 .
s 2
.0

0
2

.0
0

2
.0

0
2

.0
0

2
.0

0

2
.0

0
2
.0

0
1 
.0

0
2
.0

0
2
.0

0

2
.0

0
2
.0

0
2
.0

0
2
.0

0
2

.0
0

2
.0

0
1 
.0

0
2
.0

0
2
.0

0
2
.0

0

2
.0

0
2

.0
0

2
.0

0
1 

.0
0

1 
.0

0

1
.0

0
1 

.0
0

1 
.0

0
1 

.0
0

1 
.0

0

1 
.0

0
2

.0
0

2
.0

0
1
.0

0
2
.0

0

2
. 

C
O

2
.0

0
2
.0

0
2
.0

0
2

.0
0

2
.0

0
2
.0

0
2

.0
0

2
.0

0
2
.0

0

T
i-
p

c
 t

 .
s

.3
0

.3
0

.3
0

.2
0

.3
0

.3
0

.3
0

.3
0

.3
0

.3
0

.3
0

.5
0

.3
0

.3
0

.3
0

.2
0

.5
0

.3
0

.3
0

.3
0

.5
0

.5
0

.5
0

.5
0

.5
0

.3
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.3
0

.5
0

.5
0

.2
0

.3
0

.5
0

.5
0

.5
0

M
n

-p
p

m
S 2
,0

0
0

1
/0

0
0

1
,0

0
0

1
/5

0
0

3
/0

0
0

1 
/ 

5
0
0

5
/0

0
0

1 
/O

O
O

1
/0

0
0

1 
/5

0
0

1
/5

0
0

2
/0

0
0

1
/0

0
0

1
/0

0
0

1
/5

0
0

1 
/O

G
O

1 
/5

0
0

1
/5

0
0

1
/0

0
0

3
/0

0
0

1 
/5

0
0

1 
/5

0
0

3
/0

0
0

1
/5

0
0

1
/5

0
0

7
0

0
1

/0
0

0
1
/0

0
0

1
/0

0
0

1 
/ 

5
0

0

1
/5

0
0

1
/5

0
0

1 
/5

P
.O

1
/0

0
0

1
/0

0
0

1
/0

0
0

1 
/O

O
O

2
/0

0
0

1 
/O

O
O

1
/0

0
0

1
/0

0
0

1 
/O

O
O

1
/0

0
0

1
/0

0
0

1 
/5

0
0

A
g

- 
pp

m
s

N N N N
1

.0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
s
- 

p
p

m
S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-p

 p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-p

p
m

S <
1

0
<

1
0

1
0

<
1

0
<

1
0

<1
 0 2
0

2
0

5
0

5
0

5
0

1
5
0 1
0

3
0

<
1
0

<
1

0
2

0
<

1
0

3
0

1
0

3
0

5
0

3
0

5
0

3
0

1
0

2
0

3
0

5
0

5
0

5
0

5
0

5
0

3
0

5
0

5
0

5
0

7
0

3
0

3
0

1
0

7
0 7
0

5
0

7
0

b
a
-p

p
m

s

1
/0

0
0

1
/0

0
0

1 
/O

O
O

7
0
0

7
0
0

1 
/O

O
O

7
0

0
1

/0
0

0
7
0
0

1
/0

0
0

7
0

0
7
0
0

1
/0

0
0

1
/0

0
0

1
/0

0
0

1 
/O

O
O

1 
/O

O
O

1
/0

0
0

1
/0

0
0

1 
/O

O
O

1
/0

0
0

1
/0

0
0

7
0
0

1
/0

0
0

1
/0

0
0

1 
/O

O
O

1
/0

0
0

1 
/O

O
O

1 
/O

O
O

1 
/O

O
O

1 
/O

O
O

1 
/O

O
O

1
/0

0
0

7
0
0

7
0

0

1 
/5

0
0

1 
/O

O
O

7
0

0
1
/0

0
0

1
/0

0
0

7
0

0
1 

,0
0
0

1
/0

0
0

1 
/O

O
O

1 
/O

O
O



T
a
tl
e
 

I.
 

C 
n 

e 
IT 

i 
c 

a 
I 

d
a

ta
 

fo
r 

s
tr

e
a

m
 

s
e
a
im

e
n
t 

a
n
d
 

m
o
ra

in
e

s
e
d
im

e
n
t 

s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/
 

A 
la

s
k
a
--

c
o
n
ti
n
u
e
d

S
a
m

p
le

Q
8
6
3
S
 

0
8
8
A
S
 

0
8
8
5
S
 

0
8
8
6
S
 

0
8
8
7
S

0
8
8
0
S
 

0
8
8
9
S
 

0
8
9
0
S
 

0
8
9
1
S
 

0
8
9
2
S

0
8
9
3
S
 

0
8
9
4
S
 

0
3
9
5
S
 

0
8
9
6
S
 

0
8
9
7
S

0
8
9
9
S
 

0
9
0
0
S
 

0
9
0
1
 S

 
O
V
0
2
S

0
9
0
3
S
 

0
9
0
4
S
 

0
9
0
5
S
 

0
9
0
6
S
 

0
9
0
7
S

0
9
U
S
S
 

0
9
0
9
S
 

09
1 
O
S
 

0
9
1
 1

 S
 

0
9
1
 2
S

0
9
1
 3
S 

0
9
U
S
 

0
9
1
5
S
 

0
9
1
 6
S
 

0
9
1
 7
3

0
9
1
8
S
 

0
9
1
9
S
 

0
9
2
0
S
 

0
9
2
1
 S

 
0
9
2
2
S

0
9
2
3
3
 

Q
9
2
4
S
 

0
9
2
5
S
 

0
9
2
6
S
 

0
9
2
7
S

d
e
-p

p
m

 
b

i-
p

p
m

 
C

o
-p

p
m

 
s 

s 
s

2
.0

 
2

.0
 

2
.0

 
3

.0
 

3
.0

3
.0

 
2

.0
 

2
.0

 
2

.0
2

.0

2
.0

 
2

.0
 

2
.0

 
3

.0
 

5
.0

5
.0

 
5

.0
 

i.
O

 
5

,0
 

2
.0

7
.0

 
3

.0
 

2
.0

 
1 
.0

 
2

.0

2
.0

 
1 
.0

 
1

.0
 

1
.0

 
1

.0

2
.J

 
2

.0
 

2
.0

 
1

.0
 

1 
.0

3
.0

 
3

.0
 

3
.0

 
2

.0
 

3
.0

3
.0

 
3

.0
 

3
.0

 
2

.0
 

2
.0

N
 N N N N N N N
 

N
 

N N N
 

N
 N N N N N N N r, N N
 N N N
 N N N
 

N N N N N N N N N N N N N N N N

2
0
 

15
 

30
 

2
0
 

15 2
0
 

15
 

15
 

2
0
 

3
0 15 20

 
2
0
 

20
 

15 15
 

2
0
 

15
 

15
 

15 15
 

30
 

10
 

3
0
 

2
0 20

 
50

 
2

0
 

2
0

 
2
0

2
0
 

50
 

30
 

3
0
 

15 3
0
 

30
 

15
 

3
0
 

30 1
0
 

15
 

15
 

2
0

 
2

0

C
r-

p
p
m

 
C

u
-p

p
m

 
L

a
-p

p
m

 
M

o
-p

p
m

 
N

b
-p

p
m

 
N

i-
p

p
m

 
P

b
-p

p
m

 
s 

s 
s 

s 
s 

s 
s

1
0
0
 

1
/5

0
0

 
1
/5

0
0
 

70
 

7
0

1 
5
0
 

7
0

 
7

0
 

1
5
0
 

1
5

0

1
0

0
 

1
5

0
 

1
5
0
 

1
5

0
 

1
0
0 7
0
 

1
5

0
 

7
0

1
0
0
 

1
0

0 7
0

 
1

5
0

 
7

0
 

2
0

0
 

1
5

0

1
5
0
 

1
5

0
 

1
5
0
 

1
5

0
 

1
0

0

1
0

0
 

1
5
0
 

1 
5
0
 

1
5
0
 

1
0

0

1
5
0
 

1
5
0
 

7
0
 

1
5

0
 

1
5
0 7
0
 

1
0

0
 

1
0
0
 

2
0

0
 

2
0
0

3
0
 

3
0

 
5
0
 

3
0
 

5
0

3
0
 

1
0
0
 

3
0

 
3

0
 

3
0

2
0
 

3
0
 

3
0

 
3

0
 

3
0

2
0
 

3
0
 

3
0
 

3
0
 

2
0 3
0

 
3
0
 

3
0
 

7
0

 
3

0 3
0

 
3

0
 

3
0
 

3
0

 
3
0 3
0
 

1 
5
0
 

3
0

 
3

0
 

3
0

3
0
 

3
0

 
2

0
 

3
0

 
3

0 2
0

 
2
0
 

5
0
 

3
0
 

3
0

3
0
 

5
0
 

2
0
 

3
0

 
2
0

2
0
 

2
0
 

2
0
 

2
0
 

1 
5
0

2
0

0
 

1
0

0
 

3
0
 

1
0

0
 

1
0

0 7
0

 
5

0
 

7
0

 
1

0
0

 
1
0
0

1 
0
0
 

1
0

0
 

1
0
0
 

3
0

 
2
0 2
0
 

2
0
 

2
0
 

2
0
 

2
0

1
0
0
 

2
0
 

2
0
 

2
0
 

2
0

5
0
 

2
0

 
1 

5
0
 N 

1
0
0 N 

2
0

 
7

0
 

7
0

 
1

0
0

N
 

N
 

N N N N
 N N N N N
 N
 

N
 N N N N N N N N N
 

N N N N
 

N
 

' 

N
 N n N
 N N
 

N
 

N N
 

N
 N
 

N
 N N N N N
 

N

N
 

N N
 N
 N N
 

N
 N
 

N
 N N
 N
 

N
 

N N N
 

N
 N
 N N N N
 

N
 N N N N N N
 N N N N N N N
 

N N N
 N N
 

N
 N
 

N N

3
0
 

3
0

 
7
0
 

5
0
 

3
0

7
0

 
3
0
 

3
0

 
5

0
 

5
0

1
5 5
0

 
5
0
 

5
0
 

2
0

2
0
 

2
0

 
15

 
3

0
 

3
0

3
0
 

7
0

 
1 

5 
1

0
0

 
7
0

7
0
 

7
0

 
5
0
 

5
0

 
5

0 5
0
 

7
0

 
7

0
 

7
0
 

5
0 7
0
 

7
0
 

2
0
 

7
0
 

7
0 2
0

 
5

0
 

5
0

 
7

0
 

7
0

5
0

 
5

0
 

7
0
 

3
0

 
7
0 5
0

 
5
0
 

3
0
 

3
0

 
3
0 3
0

 
5

0
 

5
0
 

3
0
 

7
0

3
0
 

50
 

3
0

 
3

0
 

3
0 3
0

 
5
0
 

3
0
 

50
 

50 50
 

5
0

 
5
0
 

5
0

 
50 5

0
 

7
0
 

5
0

 
5
0
 

30 7
0
 

5
0
 

5
0
 

5
0
 

5
0 5
0
 

5
0

 
5

0
 

5
0
 

. 
5
0

S 
c
-p

p
m

 
S

n
-p

p
m

 
s 

s

2
0

 
2

0
 

2
0

 
2
0
 

2
0 2
0

 
2

0
 

1
5

 
2
0
 

3
0

2
0

 
2
0
 

2
0
 

2
0

 
2
0 15

 
2

0
 

15
 

15 2
0 2
0

 
2

0
 

15
 

2
0
 

1
5 15 2
0
 

2
0

 
2

0
 

2
0 2
0
 

2
0

 
2

0
 

2
0

 
1
5 2
0

 
2

0
 

2
0

 
15

 
15 1

0
 

15 2
0

 
2
0
 

2
0

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a
b
le

 
I.

 
C

h
e
ir
.i
c
a

I 
d
a
ta

 
fo

r 
s
tr

e
a

m
 

s
e
d
im

e
n
t 

d
n

a
 

m
o
ra

in
e
 

s
e

d
im

e
n

t 
s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a
ti
o
n
a
l 

F
o

re
s
t*

 
A

la
s
k
a

--
c
o

n
ti
n

u
e

d

S
a

m
p

le

0
8
S
3
S
 

0
8
8
A
S
 

0
8
3
5
S
 

0 
8 
d 
o 
S 

0
8
8
7
S

0
8
8
8
S

0
8
9
0
S
 

0
8
9
1
$
 

0
8
9
2
S

0
8
9
3
S
 

0
8
9
4
S
 

0
8
9
5
S
 

0
8
9
6
S
 

0
8
9
7
S

0
8
9
a
S
 

0
8
9
9
S
 

0
9
0
0
S
 

0
9
0
1
3
 

0
9
0
2
5

U
9
0
3
S
 

0
9
G
4
S
 

0
9
0
5
S

0
9

0
7

S

0
9
0
8
 i
 

0
9

0
9

S
 

0
9

1
0

S
 

0
9
 1

 1
 S

 
0
9
1
 2

S

0
9

1
 3

S
 

0
9
1
 4

S
 

0
9
1
 5

S
 

0
9

1
6

S
 

0
9
1
 7

S

0
9

1
 8

S
 

0
9
1
 9

5
 

0
9
2
C

S
 

0
9
2
1
 S

 
0

9
2

2
S

0
9
2
3
S
 

0
9
2
4
S

0
9

2
6

S
 

U
9

2
7

S

S
r 1 1 1 1-p

p
m

s /o
oo 7
0
0
 

7
0

0
7

0
0

 
/O

O
O

7
0

0
 

7
0
0
 

7
0

0
7
0
0

7
0
0

7
0

0
 

7
0
0
 

7
0
0

7
0
0

/O
O

O

/O
O

O
 

3U
O

7
0

0
7
0
0

5
0

0

7
0

0
 

7
0
0

5
0
0

3
0
0

5
0

0

3
0

0
 

5
0

0
5

0
0

SO
O

5
0

J

5
0

0
 

7
0
0

7
0

0
5

0
0

7
0

0

7
0

0
 

5
0
0

7
0

0
7
0
0

5
0

0

7
0

0
7
0
0
 

7
0

0
7

0
0

 
7
0
0

V
-p

p
n

s 2
0

0
 

' 
1
5
0
 

2
0
0

1
5

0
 

1
5
0

2
0

0
 

1
5
0
 

1
5

0
1
5
0

2
0
0

1
5
0
 

2
0

0
 

2
0

0
2
0
0

1
0
0

1
0
0
 

2
0

0
1

5
0

1
5

0
1
5
0

1
5

0
 

3
0
0

1
5
0

3
0
0

2
0
0

2
0

0
 

2
0
0

1
5
'J

1
5
0

15
U

1
5

0
 

2
0

0
2

0
0

2
0

0
1
0
0

2
0
0
 

2
0
0

1
5
0

2
0
0

2
0

0

1
0
0

1
5

0
 

2
0
0

2
0
0
 

2
0
0

W
-p

p
rn

s

N
 N N N N N
 

N
 

N N N N N N N N N N N N N N N N N N N N N N U N N N N N N N N N N N N N N N

Y 
- 

p
 p

 n
s

7
0

 
3
0
 

5
0

7
0
 

7
0 7
0

 
1
0
0
 

3
0

3
0

7
0

7
0

5
0
 

3
0

5
0

7
0

3
0

 
5

0
7
0

7
0

1 
5

0

7
0
 

5
0

1 
0
0

5
0

3
0 3
0

 
3

0
3
0

3
0

3
0

3
0

 
3

0 5
0

3
0

3
0 3
0
 

3
0

7
0 3
0

3
0

2
0

3
0

 
3
0

5
0

 
5
0

Z
n
-p

p
m

s

N N N N
 

N N N
 N N N N N
 

N N N N N N N N N 
<

2
0

0 N
2

0
0

<
2

0
0 n

<
2
0
0

<
2
0
0

<
2
0
0

<
2

0
0

<
2

0
0

 
<

2
0
0

<
2
0
0

<
2

0
U

<
2

0
0

<
2
0
0
 

<
2

0
0

<
2

0
0

<
2
0
0

<
2

0
0

<
2

0
0

<
2

0
0

 
<

2
0
0

<
2

0
0

 
<

2
0

0

Z 
r-

p
p
m

 
A

u
-p

 p
m

 
s 

a
a

2
0

0
1

5
0

 
2
0
0

2
0

0
 

2
0

0

3
0

0
 

3
0
0
 

3
0
0

3
0
0
 

" 
-
-

2
0

0

1
/0

0
0

 
5
0
0
 

2
0

0
2

0
0

5
0
0

2
0

0
 

2
0

0
2

0
0

5
0

0
5
0
0

1
/0

0
0

 
2

0
0

7
0

0
2

0
0

3
0

0

3
0
0
 

2
0

0
2

0
0

2
0

0
2

0
0

2
0

0
 

2
0

0
2

0
0

1
5

0
3

0
0

2
0

0
 

3
0

0
3

0
0

3
0
0

3
0
0

2
0

0
3

0
0

 
3

0
0

3
0

0
 

3
0

0

Z
n
-p

p
m

 
a
a

6
5
 

7
5

1
3
0

4
5

4
0

8
5
 

3
0

 
3

5
7

5
7

5

4
5

 
7
0
 

1
0

0
8

5
3

5

3
5

8
0

4
5

4
5

5
0

4
5
 

8
0

4
5

1
2

0
9

5

1
3

0
 

1
5

0
8
0

8
5

7
5

7
0

 
1

2
0

9
5

1
2

0
6

5

1
1
0
 

1
1

0 5
0

7
5

8
0

4
0

4
5
 

7
0

6
5
 

7
5

S
b

-p
p

m
 

a
a

N N N N
 N N N
 

N N N N N
 

N N N N N N N N N
 

N N N N N N N N N N
 N N N N N
 N N N N N N N N N

C
d

-p
p

m
 

a
a

<
.0

5
 

N .0
5

N
<

.0
5

.0
5

 
.0

5
 

<
,0

5
.1

0
.1

0

<
.0

5
 

.1
0

 
.1

5
.1

0
<

.0
5

<
.0

5
 

.0
5

<
.0

5
<

.0
5

.0
5

.0
5

 
.1

0
<

.0
5

.1
5

.1
0

.1
0

 
.1

0
.0

5
.1

0
.0

5

.1
0

 
.1

5
.1

0
.0

5
.0

5

.0
5

 
.1

0
<

.0
5

.0
5

<
.0

5

<
.0

5
N .0

5
.0

5
.0

5

A 
s
-p

p
m

 
aa

N N N N N N N N 5 N N 
1
0 N N N

<
5 N N N N N 

<
5 N

<
5 N N N

<
5 N N N N

<5
N N

<5
 

<
5 N

<5
N N N 

<
5

<
5 1 
5



T
a
c
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
da
ta
 
fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
an

a 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
AI
 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

La
t 

i 
tu

ae
L
o
n
y
 i

 t
ud
e

0
9
2
6
S

0
9
2
9
S

0
9
3
0
S

09
5 

1 
3

0
9
3
2
S

0
9
3
3
S

0
9
3
4
S

0
9
3
5
S

0
9
3
6
S

0
9
3
7
S

09
3 
as

0
9
3
9
S

0
9
4
0
S

0
9
4
 O
S

0
9
4
1
 S

0
9
4
2
S

0
9
4
3
S

0
9
4
5
S

0
9
4
6
S

0
9
4
7
S

0
9
4
8
S

0
9
4
9
S

0
9
5
0
S

0
9
5
1
 S

0
9
5
2
S

0
9
5
3
S

C
9
5
4
S

0
9
5
5
S

0
9
5
6
S

0
9
5
7
S

0
9
5
d
S

0
9
5
9
S

0
9
6
0
S

0
9
6
1
 S

G
9
6
2
S

0
9
6
3
S

0
9
6
4
S

0
9
6
5
S

0
9
6
6
S

0
9
6
7
S

0
9
6
8
S

0
9
o
9
S

0
9
7
0
S

0
9
7
1
S

0
9
7
2
S

61 61 61 61 61 61 61 61 61 61 61 61 61 60 60 60 60 60 60 60 60 60 60 60 60 60 oO 60 60 60 60 60 60 60 60 60 60 60 6
0 60 60 60 60 60 60

6 4 3 3 4 4 4 1 1 2 2 2 2
45 47 47 4o 4
5

47 46 47 50 50 46 49 4<
5

50 4S
>

12 1 
1

13 1 
5

16 20 20 ^0 22 23 25 25 26 27 22 24 23

12 58 5U 1U 20 22 23 20 12 58 14 28 10 48 35 10
9

52 25
0

43 29 27 50 4

16
0 51 15 3t
t

43 31 22 3d 14 22 10
1 5

18 0 1
4
2
4
6 55

14
5

14
5

14
5

14
5

14
5

1
4
5

14
5

14
5

14
5

14
5

14
5

1 
44

1 
44

1
4
4

14
4

14
3

14
4

14
4

14
4

1 
44

14
4

14
4

1 
44

14
4

1 
44

1 
44

1 
44

14
4

1 
44

14
4

14
4

14
4

14
4

14
4

14
4

14
4

14
4

14
4

1
4
4

14
4

14
4

14
4

14
4

1 
44

14
4

27 26 19 15 12

9 9
1 
3 8 6 1

53 57 6 0

53
1 4 4

10

8
15 15 15 1C 1
6 27 23
1 1 2 2 2 3 7 4 3 0 0 3 6 1

1
0 7
13

43 12 58 35 5U 18 28 53 59 40 4b 10 10 55 59

0
24 50 10 10 55 50 32 30 52 4
0 6 2 5

49 14
2

55 1 
3

56 29 59 55 2
4 27 26 40 19 45 1 
3

F 
e
-
p
c
t
 .

s

5
.
0

5.
0

5
.
0

5
.
0

7.
0

7
.
0

5
.
0

7
.
0

7.
0

5.
0

7.
0

7.
0

5.
0

2
.
0

2
.
0

3
.
0

2
.
0

2
.
0

5
.
0

2
.
0

7.
0

2
.
0

2
.
0

5
.
0

2.
0

5
.
0

5.
0

5
.
0

5.
0

5.
0

5
.
0

5
.
0

3
.
0

5
.
0

2.
0

5
.
0

5
.
0

5
.
0

3
.
0

5
.
0

3.
0

5
.
0

5
.
0

3
.
0

5
.
0

H 
g 
- 
p 

c 
t 

.
s 2
.
0
U

1 
.0
0

2
.
0
0

1
.
0
0

2
.
0
0

2
.
0
0

1 
.0

0
3
.
0
0

1 
.0
0

1 
.0
0

2
.
0
0

2
.
0
0

2
.
0
0

.7
0

.5
0

1
.
0
0

.7
0

.7
0

1 
.0
0

.7
0

2
.
0
0

1 
.0
0

.
7
0

1 
.0

0
.5

0

1 
.0
0

1
.
0
0

1 
.0

0
2
.
0
0

2
.
0
0

1 
.5
0

1
.
0
0

1 
.0
0

1
.
0
0

1
.
0
0

1 
.0

0
1
.
0
0

1
.
0
0

1
.
0
0

1 
.0

0

1 
.0
0

1 
.5

0
1 
.0

0
.5
0

1 
.0
0

C 
a
-
p
c
 t
 .

s 2
.
0
0

2
.
0
0

2 
.0

0
2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1
.
0
0

1 
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1
.
0
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
3
0

.
5
0

.
2
0

.
2
0

.
7
0

.
7
0

.
3
0

.
2
0

.
2
0

T
i
-
p
c
 t

 .
s

.5
0

.
5
0

.5
0

.5
0

.5
0

.
7
0

.
5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.2
0

.1
5

.3
0

.2
0

.2
0

.3
0

.1
5

.5
0

.2
0

.2
0

.3
0

.1
5

.
5
0

.3
0

.3
0

.7
0

.7
0

.
5
0

.5
0

.3
0

.
5
0

.
3
0

.5
0

.5
0

.5
0

.3
0

.5
0

.3
0

.5
0

.5
0

.
3
0

.5
0

M
n
-
p
p
m

s 3
/
0
0
0

1
/
0
0
0

1
/
5
0
0

1 
/
5
0
0

1.
/0
00

1
/
5
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
,
0
0
0

1
/
0
0
0

1
/
5
0
0

7
0
0

1
/
0
0
0

7
0
0

7
0
0

1
/
0
0
0

7
0
0

1
/
0
0
0

1
,
0
0
0

1
/
0
0
0

2
,
0
0
0

7
0
0

1
/
5
0
0

1
/
5
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

7
0
0

7
0
0

1
/
5
0
0

1
/
0
0
0

7
0
0

1 
,
0
0
0

1
/
0
0
0

1
/
0
0
0

5
0
0

7
0
0

7
0
0

1
/
0
0
0

1 
/
O
O
O

7
0
0

1
/
0
0
0

A
g
 
 p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

As
- 
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

s 1
0
0 70 70 70 70

1
0
0 50 70 70 70 50 70 70 70 10 10 70 2
0 10 30 20 30 10 20 10 7
0 70

1
5
0 50 70 70 70 50

1
0
0 50

1
0
0

1
0
0

1
0
0

1
0
0 70 50 70

10
0 70 70

B
a
-
p
p
m

s

1 
/
O
O
O

1
,
0
0
0

1
,
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

1 
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1
/
0
0
0

1 
,
0
0
0

1 
,
0
0
0

1
/
0
0
0

1
,
0
0
0

1 
,
0
0
0

1 
/
O
O
O

1
,
5
0
0

5
0
0

1 
,
0
0
0

7
0
0

7
0
0

5
0
0

7
0
0

3
0
0

70
0

7
0
0

7
0
0

7
0
0

1
/
0
0
0

7
0
0

7
0
0

7
0
0

70
0

1 
/
O
O
O



T
a
c
l
e
 

I.
 

Ch
ei
r.
ic
dl
 
d
a
t
a
 
f
o
r
 
s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
an
d 

m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
j
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
  
 c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

0
9
2
5
S
 

0
9
2
9
S
 

0
9
3
0
S
 

U
9
3
1
 S

 
0
9
3
2
$

0
9
3
3
$
 

0
9
3
4
S
 

0
9
3
5
S
 

0
9
3
6
S
 

0
9
3
7
S

0
9
3
8
S
 

0
9
3
9
S
 

0
9
4
0
S
 

0
9
4
Q
S
 

0
9
4
 1

 S

0
9
4
2
S
 

0
9
4
3
S
 

0
9
4
5
3
 

0
9
4
6
S

0
9
4
3
S
 

09
<,

9S
 

0
9
5
0
S
 

0
9
5
1
 S

 
0
9
5
2
S

0
9
5
3
S

o-
ms

0
9
5
5
S
 

0
9
5
6
S
 

0
9
5
7
S

0
9
5
3
S
 

0
9
5
9
$
 

0
9
6
0
5
 

0
9
6
1
 S

 
0
9
6
2
S

0
9
6
3
S
 

0
9
6
4
S
 

0
9
6
5
S
 

0
9
6
6
S
 

0
9
6
7
S

0
9
o
8
S
 

0
9
6
9
S
 

0
9
7
0
S
 

1)
97

1 
S 

0
9
7
2
S

B
e
- 

pp
m

s

2
.0

2
.0

2
.0

3
.0

3
.0

1
.0

1
.0

2
.0

2
.0

2.
13

2
.0

1
.0

2
.0

5
.0

5
.0

5
.0

7
.0

5
.3

3
.0

3
.0

5
.0

b
.3

3
.0

5
.0

5
.0

2
.0

2
.0

3
.0

2
.3

2
.0

2
.0

2
.0

1
.5

2
.0

1
.5

2
.0

2
.0

2
.0

1
.5

2
.0

1
.5

2
.0

2
.0

1
.5

2
.0

61
  
 p

 p
m

S

IJ N N N 14 14 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o
-
p
p
m
 

s
C 
r
-
p
p
m
 

s

IJ N N N 14 14 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

3
0 20 30 20 30 30 15 30 30 30 30 30 30 10 10 10 20 10 15 10 30 10 15 20 10 1 
5

15 20 30 30 30 50 30 50 20 50 20 50 20 30 20 30 30 20 3D

2
0
0

1
5
0

2
0
0

1 
50

15
0

1
5
0

1 
50

2
0
0

1
0
0

1
5
0

15
0

2
0
0

2
0
0

1
0
0 70

1
5
0 70

1
0
0

1
5
0 70

2
0
0

1U
O

1
0
0

15
0 70

1
0
0

1
5
0

1
0
0

15
0

1
5
0

1
0
0

10
0

10
0

1
5
0 70

10
0

10
0

1
5
0

3
0
0

1
5
0

15
0

15
0

15
U 70

15
0

C 
u
-
p
p
m

s

50 30 30 30 30 30 30 30 30 30 30 50 30 20
5

20 30 2
0 30 20 30 10 30 30 20 30 20 30 50 70 50 70 50 70 50

'1
00
 

50
1
0
0
 

30
 

50 50 7
0

70 2
0 50

L
a
-
 p
p
m

s

1
0
0 50 70 50 20 20 20 50 70 20 50 20 20 50 20 70 20 2
0 50

1
0
0 20 20 20 50

1
0
0 50 50 20 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
1
0 N N N N N N N N N N N

N 
b
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N
2
0
2
0

2
0

<
2
0

<
2
0 20

<
2
0

<
2
0

<
2
0 20

<
2
0 20

<
2
0 20

<
2
0 20

<
2
0

N 
i 
-
p
p
m

s

70 70 70 70 70 70 50 70 50 50 50 50 30 3
0 10 30 50 2
0 50 30 70 20 50 70 30 50 30 70

1
0
0

1
0
0

. 
70 70 70 70 3
0

. 
70 70 70 50 70 30 70 70 30 70

P
b
-
p
p
m

S

50 30 50 50 50 30 30 50 50 30 30 70 50 70 70 70 70 50 70 50 50 50 70 50 70 30 50 50 20 30 20 50 20 20 10 50 20 50 10 30 20 30 50 20 50

S
c
-
p
p
m

S

30 20 30 20 20 30 20 30 20 20 30 20 20 15
5

15 10 10 20 10 20 10 10 20
5

15 15 15 20 20 20 20 20 20 15 20 20 30 1 
5

20 20 20 20 15 20

S
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a
b
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
u
 
fo
r 

s
t
r
e
a
m
 
s
e
a
i
m
e
n
t
 
an

d 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
  
 c
o
n
t
i
n
u
e
d

00 0

S
a
m
p
l
e

0
9

2
3

S
 

0
9

2
9

S
 

0
9

3
C

S
 

0
9

3
1

S
 

0
9

3
2

5

0
9

3
3

3
 

0
9

3
4

S
 

0
9

3
3

S
 

0
9

3
6

S
 

0
9
3
 7

S

0
9

3
8

S
 

0
9

3
9

S
 

0
9

4
0

S
 

0
9

4
0

S
 

0
9

4
1

3

0
9

4
2

3
 

0
9

4
3

3
 

0
9

4
5

3
 

0 
9 

A 
6 

S 
0

9
4

7
S

0
9

4
8

3
 

0
9

4
9

S
 

0
9

5
0

S
 

0
9

5
1

 S
 

0
9

5
2

S

0
9

5
3

S
 

0
9

5
4

S
 

0
9

5
5

S
 

0
9

5
6

S
 

0
9

5
7

3

0
9

5
8

S
 

0
9

5
9

S
 

U
9

6
0

S
 

0
9
6
1
 S

 
0

9
6

2
3

0
9

6
3

S
 

0
9

6
4

S
 

0
9

6
5

3
 

0
9

6
o

S
 

0
9
&

7
S

0
9

6
8

S
 

0
9

6
9

S
 

0
9

7
0

3
 

0
9
7
1
 S

 
0

9
7

2
S

S 
r-

p
p
m

 
s

7
0
0

7
0
0

7
0

0
7

0
0

7
0
0

5
0
0

7
0
0

7
0
0

7
0

0
7

0
0

7
0
0

7
0

0
7

0
0

1 
,0

0
0

7
0
0

70
0 

70
0

U
JO

li
 

70
0

1
/0

0
0

7
0

0
7

0
0

7
0

0
7

0
0

7
0

0

7U
U

 
7 

DO
 

3 
DO

 
20

U
 

20
0

30
0

30
0

30
0

2
0
0

2
0
0

3
0

U
 

2
0

0
 

3
0
0
 

1
5
0
 

20
U

30
0 

3U
U 

20
0 

30
U 

2
0
0

V
-
p
p
m
 

s 20
0

2
0
0

20
0

20
0

30
0

30
0

3
0
0

3
0
0

20
0

2
0
0

30
0

20
0

20
0

10
0

10
0

15
0

10
0

10
0

20
0 70

20
0

10
0

10
0

2
0
0 70

2
0
0

20
0

15
0

20
0

20
0

20
0

20
0

20
0

20
0

15
0

2
0
0

20
0

20
0

20
0

2
0
0

15
0 

2U
O 

20
0 

15
0 

20
0

W
-
p
p
m
 

s
Y 
- 
p 
p 
m

s
Z
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N J N N N N N N N N N U N N N N N N N N N N N N N N

7
0 30 50 50 3
0 30 3
0 50 30 30 30 3
0

3
0

2
0
0 2
0 50 50 20 3
0

30 50 30 50 50 50 50 50 30 30 30 30 30 30 30 2
0

30 50 50 20 30 2
0 30 50 2
0 30

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N N N N N N N N N N N N N N N N N N N N N N N N

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

2
C
O

<
2
0
0

<
2
0
0

Z 
r
-
p
p
m
 

s

3
0
0

3
0
0

30
0

3
0
0

3
0
0

2
0
0

5
0
0

2
0
0

3
0
0

2
0
0

2
0
0

3
0
0

2
0
0

5
0
0

1
5
0

30
0

30
0

2
0
0

2
0
0

2
0
0

2
0
0

1
0
0

3
0
0

50
0

50
0

2
0
0

2
0
0

2
0
0

2
0
0

1
5
0

1
5
0

15
0

2
0
0

2
0
0

1
5
0

2
0
0

3
0
0

2
0
0

3
0
0

3
0
0

3
0
0

2
0
0

20
0

1
0
0

3
0
0

A
u
-
p
p
m
 

aa
Z
n
-
p
p
m
 

aa

8
0 6
5

65 65 85 75 6
5

8
5 75 8
0

7
0 85 8
0 30 3
0

4
0 35 35 6
0 25 95 45 35 6
0 25 5
0

45
1
0
0

1
1
0

1
2
0

1
0
0

1
1
0

1
0
0

1
3
0 70

1
2
0 90

1
2
0 75 8
0

7
5 7
0

1
1
0 65

1
0
0

S
b
-
p
p
m
 

aa

N N N N N

C
d
-
p
p
m

aa

.1
0

<
.
0
5

.0
5

.0
5

.0
5

.0
5

.
0
5

.0
5

.0
5

.1
0

.1
0

.1
0

.0
5

N N N N
<
.
0
5

N
<
.
0
5

.
1
0

<
.
0
5

N .0
5

N

<
.
0
5

N .0
5

.2
0

.6
0

.
1
0

.1
0

.2
0

.1
0

.2
0

.
1
0

.1
0

.1
0

.1
0

.
1
0

.1
0

<
.
1
Q

.2
0

<
.
1
Q

.2
0

A
s
-
p
p
m

aa

15
5 5 5

10 10
5

<5 <5 10

5 5
10
N N N N N N N N N N

<5
N

<5 <5 <5
5 5

10
5

10 10
5

10 <5 10 <5
5

<5
5

10
5 5



T
a

o
le

 
I.

 
C

h
e

m
ic

a
l 

d
a

ta
 

fo
r 

s
tr

e
a

m
 

s
e

d
im

e
n

t 
a

n
a

 
m

o
ra

in
e
 

s
e
d
im

e
n
t 

s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/

 
A

la
s
k
a
--

c
o
n
ti
n
u
e
d

S 
d
m
p
l
 e

0
9
7
3
S

U
9
7
4
S

0
9
7
5
S

0
9
7
6
S

0
9
7
7
S

0
9
7
o
S

0
9
7
9
S

0
9
6
Q
S

0
9
8
1
 S

0
9
8
2
S

1

0
9
8
3
S

0
9
8
4
S

0
9
8
5
S

0
9
8
6
S

0
9
8
7
S

0
9
b
3
S

0
9
8
9
S

0
9
9
0
S

0
9
9
1
 S

C
9
9
2
S

0
9
9
3
S

0
9
9
4
3

0
9
9
5
5

1
0
9
9
o
S

0
9
9
7
S

0
9
9
a
S

U
9
9
9
S

1
0
Q
G
S

10
01
 S

1
0
0
2
S

1
0
Q
 J
S

1
0
0
4
S

1
0
0
5
S

1
0
0
6
S

1
0
0
7
5

1
0
0
8
S

1
0
U
9
S

10
1 
US

10
1 

1 
S

10
1 
23

10
1 
3S

10
1 
45

10
1 
5S

10
1 
6S

10
1 

7S

L 
J 

t 
i 
tu
de

60 60 60 6d 60 60 60 CO 60 60 60 60 60 60 60 60 60 60 60 60 60 60 cO 6C
I

60 60 6U 60 60 60 60 60 cO 60 60 60 60 to
'

60 60 Oi
l

60 to 60 60

2*
.

25 26 25 24 21 20 19 15 35 33 32 41 4 
3

41 42 42 36 42 43 43 39 36 39 37 37 33 22 2U 15 4
2 44 44 43 43 42 43 41 22 42 4 
1

35 13 1 
7

19

1
55 1 

1
1 
7

10 54 38
5

50 22 44 43 11 32 49 13 1 
5

46 55
3

34
2

2o
1

55

7
52
2

13 28 5o 37 35
0 9

23 0 1 
5

30 25 «.
! 18 37
6

44

L
o
n
g
i
t
u
d
e

1 
44

1 
44

1 
44

14
4

1 
44

1 
44

1 
44

1 
44

1 
44

14
5

14
5

1
4
5

1
4
5

14
5

14
5

1 
45

1
4
5

14
5

14
5

14
5

14
5

1 
45

1
4
5

14
5

14
5

1
4
5

14
5

1 
44

14
4

1 
44

1 
44

14
4

1 
44

1 
44

14
4

14
4

14
4

1 
44

1 
44

14
4

1 
44

1 
44

14
4

1 
4i

,
1 
44

13 10 14 18 21 13 14 14 17 38 41 43 33 32 36 37 36 51 30 33 35 41 41 37 38 36 44 19 18 16 43 38 32 33 22 26 22 23 34 29 31 37 37 34 37

12
6

30
1 1

42 59 35 44 54

5 59
d

49 53 3
54 29 48 46

o
39

- 5
20
7

24 19
8 0

53 49 48 1 
2

45
2

45 45 24 36 24 38 13 27 37
3

F
e
-
p
c
 t

 .
s

5.
0

5.
0

5.
0

5.
0

7.
0

5.
0

5.
0

5.
0

5.
0

5.
0

5.
0

5.
0

10
.0 5.
0

7.
0

7.
0

10
.0 5.
0

7.
0

5.
0

7.
0

7.
0

7.
0

10
.0 7.
0

10
.0

10
.0

10
.0

10
.0 7.
0

7.
0

5.
0

7.
0

5.
0

5.
0

5.
0

5.
0

3.
0

5.
0

5.
0

5.
0

5.
0

5.
0

10
.0 7.
0

M
g
-
p
c
t
 .

s 1 
.0
0

1.
50

1 
. 
50

1 
.5

0
1 
.5
1)

1 
.0

0
1 
.0
0

1 
.0
1)

1 
.0
0

2
.
0
0

2
.
0
0

1 
.5

0
5
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1 
.0
0

2
.
0
0

1 
.5
0

1 
.5

0
1 

. 
50

2
.
0
U

2
.
0
0

1 
.5
0

3
.
0
0

2
.
0
0

2
.
0
0

1 
.5

0
1 
.0
0

3
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1 
.0

0

1 
.0
0

1.
 5
0

1 
.0

0
1
.
5
0

1 
.5

0

1 
.5

0
1 
.5

0
1 
.5
0

5
.
0
0

3
.
0
0

C 
a-
pc
 t

 .
s .1

0
1 
.0
0

1 
.0

0
1 
.0

0
.2

0

.2
0

.3
0

.5
0

.5
0

2.
00

1.
00 .7
0

5.
00

1.
00 .5
0

1 
.0

0
1 
.0
0

.7
0

3.
00

1 
.0
0

1 
.0
0

.7
0

1 
.0
0

1 
.0

0
2.

00

2.
00

1 
.0

0
.2

0
.5

0
.5

0

3.
00

3.
00

3.
00

2.
00

2.
00

2.
00

2.
00

2.
00

3.
00

2.
00

3.
00

2.
00

1.
50

5.
00

5.
00

T 
i-
pc
 t

 .
s

.5
0

.5
0

.5
0

.5
0

.5
0

.3
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.3
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.3
0

.5
0

.3
0

.3
0

.5
0

.3
0

.5
0

.5
0

1 
.0
0

.7
0

M
n
-
p
p
m
 

A
g
-
p
p
m

s

7
0
0

1/
00

0
1 
,0

00
1/

00
0

1 
/O
OO 70
0

1/
00

0
70

0
1/
00
0

1 
/5
00

2/
00
0

2/
00

0
2/

00
0

1/
50

0
1/

00
0

1/
00
0

1/
50

0
>5
/0
00

1/
50
0

1 
/O
OO

1/
00

0
2/
00
0

2
/
0
0
0

1/
50

0
1/

00
0

2/
00
0

3/
00

0
50

0
1 
/O

OO
1 
/O
OO

1/
50

0
1/
00
0

1/
50

0
1/

00
0

1/
00

0

1/
00
0

1 
,0
00 7
0
0

1 
/
O
O
O

1/
00

0

1/
00
0

1 
,0
00

2/
00
0

1 
/5
00

1/
50
0

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
s
-
p
p
m
 

A
u
-
p
p
m

S

N N N N N N N N N N N N N N N

. 
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

S

7
0 70 70 70

1
0
0 70 7
0

70 70 50 7
0 70 7
0 70 70 70 70 7
0 50 50 70

10
0 70 50 50 50

10
0

15
0

10
0

10
0 10 70

10
0 50 50
.

50 50 30 30 70 70 70 70 20 50

B
a
-
p
p
m

s

7
0
0

70
0

7
0
0

70
0

70
0

70
0

7
0
0

7
0
0

7
0
0

70
0

7
0
0

70
0

10
0

1
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

70
0

1
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

7
0
0

7
0
0

3
0
0

70
0

7
0
0

1 
,
0
0
0

7
0
0

1 
,
0
0
0

1 
/
O
O
O

70
0

1 
/
O
O
O

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

30
0

3
0
0



zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
rvl fM f\J f\J "1 r\i fM r\j rvj ro ro f\l i/> fM fM r\i "1 fNI ""> 'VJ w> r\i "1 N"> "> w> "1 ro K"> r\l i/> "O N"> r<i fM r\l fM i  r\i fM rvi fM rvi u"> i/>

OOOOO

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
in i/> 1/1 i/> u-\ f- r>- f>». o O O N- N- f*. i/> i/> i/> r\i in in 1/1 in r>~ O O

OQOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
f\lf\jf\if\|f\l r\j fNI fM fM r\i f\lf\lf\ir\|fM fM fM fM fM fM f\jr\ir\ir\|f\l rvl rvi f\l rvi r\i r\i r\l r\l fM fM r\i f\l fM f\l r\i r\ir\ir\ir\ir\i

a zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz
a. 
i «>

E OOOOO OOOOO OOOOO OOOOO O O O O O OOOOO OOOOO OOOOO OOOOO 
O. i/>i/>i/>ini/^ t/>Oini/>m i/>i/>u^i/>i/>

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
inf«^i/>oiri

"NJ « 

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

6 ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ
a 
a 
I Wl

ou"! ooooo ooooo ooooo ooooo u^oooo
f\j r~ *P\J f\l T" oj rsj rvj rvj rvj f\j f\l »-\j '>j r\j r\l r\j r\j r\| r\j f\j r\j ^  f\j r\j r\j -xi f\| »\j rvj r\j rvj r\j f\j f\j r  ^~

OO O O >  'VI r<r|^j-u->^jr^ OO O O «  f\l rO~T'/>-Of-- ^O O O    fM -^^TinOr^ TO O O    "VI
f*~ r^ ^- ^*_ r»- r^ r^ oo ~Q oo oo ̂ O oo oo co oo jo o^ o^ O1* O^ O^ ^ o* O^ O^ O^ C3 O O O n r^ r^ ^3 C3 O ̂~ ^~ ^~ ^~ ^~ ^~ ^~ ^
o>:>o>o oooo-o oooo-o oa-oo-o ooo-oo >oooo ooooo ooooo ooooo
ooooo ooooo ooooo ooooo ooooo ao .-   «- r- T-  i-  i- r- r- ^ ̂   r- r- ^-^.^^^

8;



T
a
b
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
o
a
t
a
 
fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
a
n
d
 
m
o
r
a
i
n
e

s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
 
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

0
9
7
3
S
 

0
9
7
4
$
 

0
9
7
5
S
 

0
9
7
o
S
 

0
9
7
7
S

0
9
7
8
S
 

Q
9
7
9
S
 

0
9
8
0
S
 

0
9
8
1
 S

 
0
9
8
2
S

1

0
9
8
3
S
 

0
9
8
4
S
 

0
9
8
5
S
 

0
9
8
6
S
 

0
9
8
7
S

0
9
&
8
S
 

0
9
8
9
S
 

0
9
9
0
S
 

0
9
9
1
 S

 
0
9
9
2
S

0
9
9
3
S
 

0
9
9
*
5
 

0
9
9
5
S
 *

 

0
9
9
6
S
 

0
9
9
7
S

0
9
9
8
S
 

0
9
9
9
S
 

1
0
0
0
S
 

1
0
0
1
 S

 
1
0
0
2
S

1
0
0
3
S
 

1
0
0
4
S
 

1
0
0
5
S
 

1
0
0
o
S
 

1
0
0
7
S

1
0
0
8
S
 

1
0
0
9
S
 

1 
0
1
0
S
 

10
1 

1 
S 

1
0
1
2
S

10
1 
3S
 

1
0
U
S
 

10
1 
3S
 

1
0
1
6
S
 

10
1 
7S

S 
r-

p
p
m

 
s

2
0

0
 

5
0

0
 

3
0
0
 

3
0
0

2
0

0

2
0
0
 

2
0
0

3
0

0
 

3
0
0

3
0
0

2
0
0
 

3
0

0
1
0
0
 

5
0

0
 

3
0
0

5
0

0
 

5
0

0
3
0
0

3
0

0
3

0
0

5
0
0
 

3
0
0

5
0

0
3

0
0

5
0

0

5
0
0
 

3U
U

2
0
0

3
0
0
 

3
0
0

3
0
0
 

5
0

0
 

5
0

0
5

0
0

3
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0

0

5
0
0
 

5
0

0
5

0
0

3
0

0
 

3
0
0

V 
- 

p 
p 

ni 
s 2
0
0
 

2
0
0
 

2
0
0
 

2
0

0
 

2
0
0

2
0
0
 

2
0

0
1
5
0
 

1
5
0
 

2
0
0

2
0

0
 

2
0
0

3
0

0
 

2
0
0
 

2
0
0

2
0

0
 

2
0

0
2
0
0

2
0
0

2
0
0

2
0

0
 

3
0
0

3
0
0

2
0
0

2
0

0

2
0
0
 

2
0
0

2
0
0

3
0

0
 

2
0
0

3
0
0
 

2
0
0
 

2
0

0
2

0
0

2
0
0

2
0
0

2
0

0
1
0
0

1
5
0

2
0
o

2
0
0
 

2C
O

2
0
0

5
0

0
 

3
0

0

W
-p

p
m

 
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N M N N N N N rJ N N N N

Y
-p

p
m

 

s

2
0

 
3
0
 

3
0

 
3

0
 

5
0

3
0
 

3
0

3
0
 

3
0
 

5
0

3
0
 

5
0

5
0
 

3
0

3
0

3
0
 

5
0

2
0

5
0

3
0

3
0

 
3

0 5
0

5
0

5
0

5
0

 
5
0

5
0

5
0
 

3
0

3
0
 

3
0

 
5
0

5
0 5
0

5
0

3
0

3
0

5
0

5
0

5
0
 

3
0

7
0 5
0

 
5
0

Z 
n
-p

p
m

 
s <

2
0
0
 

2
0
0
 

<
2
0
0
 

<
2

0
0

 
2
0
0

<
2
0
0
 

<
2

0
0

<
2

0
0

 
<

2
0

0
 

<
2

0
0

2
0

0
 

2
0

0
<

2
0

0
 

<
2

0
0

 
2

0
0

<
2
0
0
 

<
2

0
0

<
2

0
0

<
2

0
0

<
2

0
0

<
2
0
0
 

2
0
0

2
0

0
2

0
0

2
0

0

<
2

0
0

 
<

2
0
0

<
2

0
0

2
0

0
 

2
0
0

<
2
0
0
 

<
2
0
0
 

<
2
0
0

2
0

0
<

2
0

0

<
2
0
0

<
2
0
0

<
2

0
0

<
2

0
0

<
2
0
0

<
2
0
0
 

<
2

0
0

<
2
0
0

<
2

0
0

 
<

2
0
0

Z 
r-

p
p
m

 
A

u
-p

p
m

 
s 

aa

7
0
0
 

2
0

0
 

2
0

0
 

2
0

0
 

1
5
0

1 
5
0
 

5
0

0
5
0
0
 

5
0
0
 

2
0

0

1
0
0
 

1
0

0
5
0
 

1
0

0
 

1 
5
0

3
0
0
 

1
5
0

1
5
0

2
0

0
1

0
0

2
0

0
 

1
5

0
1

5
0

1 
5
0

1
5
0

1
0
0
 

1
0
0

2
0

0
2

0
0

 
2

0
0 7
0

 
N 

2
0

0
 

N 
2
0
0

2
0

0
2

0
0

2
0
0

2
0

0
1
5
0

2
0

0
2

0
0

2
0
0
 

2
0
0

2
0

0
1
0
0
 

1
5
0

Z
n

-p
p

m
 

aa

8
0

 
9

0
 

1
3

0
 

1
4

0
 

1
7
0

1
1

0
 

7
0

8
0
 

6
0

 
1

2
0

1
5

0
 

1
9

0
4
0
 

1
2

0
 

1
6

0

1
2
0
 

1
2
0

9
5

8
0

1
7

0

1
3

0
 

1
3

0
1

6
0

1
5

0
1

0
0

1
1

0
 

1
3
0

1
5

0
1

5
0

 
1

3
0

9
5

5
0

1
0

0
11

 0 7
0

6
0

8
5

4
5

3
0

7
0

9
0

 
7
0

1
1

0
7

5
 

.
6
0

S
b
-p

p
m

 
a

a

N
 N N N N N N N 

. 
N N N

 N N N N N N N N N N
 N N N N N N N N N N N N N N N N N N N N N N N N

C
d
-p

p
m

 

a
a <
.1

0
 

<
.1

0
 

.1
0

 
.2

0
 

.2
0

.1
0

 
<

.1
0

.2
0

 
.1

0
 

.3
0

<
.1

0
 

.1
0

<
.1

0
 

.2
0

 
-.

2
0

.1
0

 
.1

0
.1

0
<

.1
0

.0
0

.2
0

 
.2

0
.2

0
.2

0
.2

0

.1
0

 
<

.1
0

<
.1

0
.2

0
 

.1
0

.1
0

 
.1

0
 

.1
0

.1
0

<
.1

0

<
.1

0
<

.1
0

<
.1

0
<

.1
0

<
.1

0

.1
0

 
<

.1
0

.1
0

<
.1

0
 

<
.1

0

A 
s
-p

p
m

 
a
a

5
1

0
 

1
0
 

1
0

 
15 1
0 5 5 5 

3
5 1
0
 5 5 

1
5 1
0

1
0

 
1

0
1
0 5

3
0

2
0

1
0 1
5

2
0

1
0

2
0

 5
10 1 

5 
1
0

<
5 5

1
0 5 5

<
5

<
5

<
5 <
5

<
5

<
5 5 5

<
5
 

<
5



T
a
o
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
a
n
u
 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 

A 
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

1 
01
 S
S

10
1 
9S

1
0
2
U
S

1
0
2
1
S

1
0
2
2
S

1
0
2
3
S

1
0
2
4
S

1
0
2
5
S

1
0
2
6
S

1
0
2
7
S

1
0
2
8
S

1
0
2
9
S

1
0
3
0
S

1
0
3
1
 S

1
0
3
2
S

1 0
 3
 3
 S

1
0
3
4
S

1
U
3
5
S

1
0
3
o
S

1
0
3
7
S

1
0
3
6
S

1
0
3
9
S

1
0
4
0
S

1
0
4
1
S

10
4<

?S

10
43

-0
1
0
4
4
S

1
0
4
5
S

1
0
4
6
S

1
0
4
7
S

1
0
4
d
S

1
0
4
9
S

1
0
5
U
S

1
0
5
1
 S

1
U
5
2
S

1
l
o
3
S

1
0
5
4
S

1
0
5
5
S

1
0
5
6
S

1
0
5
6
5

1
0
5
7
S

1
0
5
a
S

1
0
5
9
S

10
 6
0
S

1
U
o
1
 S

L
a
 t
 i

 t
u
d
e

0
0
 
2
3

6
0
 
22

6
0
 

31
tO
 
32

6
0
 
31

6
0
 
31

6
0
 
3
0

6
0
 
29

6
0
 
2
9

6
0
 
29

6
0
 
3
3

6
0
 
33

oO
 
32

6
0
 
2
9

60
 
3
0

6
0
 
3
4

6
0
 
33

0
0
 
3
5

6
0
 
3
5

6
0
 
4
9

6
0
 
4
7

6
0
 
^7

6
0
 
4
5

o
O
 
4
4

6
0
 
4
5

6
0
 
4
2

6
0
 
52

6
0
 
49

6
0
 
4
9

6
0
 
4
6

6
0
 
4i

60
 
37

6
0
 
33

5
9
 
S
o

6
0
 
2
0

6
0
 
2
0

6
0
 

1 
6

6
J
 

1 
5

6
0
 

1 
1

6
J
 

1 
1

o
u
 

1 
1

6
0
 

1 
1

6
0
 
21

6
0
 
2
4

6
0
 
44

49 30 40
0

1o 21 27
4

4
8

27 31 54 42 5
0 54 2
8 45 4
2 57 37 12 54 6

1
o

46 53
5

16 39 2
0 59
7

50 52 44

b 0 8
5
8 58 0 5

1 
5

24 20

L
o
n
g
 i 
t
u
d
e

1
4
4

1 
44

1
4
4

1 
44

1
4
4

1
4
4

1
4
4

1
4
4

1 
44

1 
44

1 
4
4

1
4
4

1 
44

1 
4
4

1 
44

1 
4
4

1 
44

1 
44

1 
4
4

1
4
4

1
4
4

1 
44

1
4
4

1 
4
4

1 
44

1
4
4

1 
44

1 
44

1
4
4

1 
44

1 
44

1 
44

1
4
4

1
4
4

1
4
4

1 
44

1
4
4

1
4
4

1 
44

1 
44

14
4

1
4
4

1 
44

1
4
4

1
4
4

41 34
0 7

11 11 14 18 16 2
0

23 26 28 3
0 37 4
0 37 35 41 27 25 29 28 2
7 31 4
9 42 37 41 44 38 56 59 19 19 20 19 1 
4

21 21 26 26 33 24 4
0

41 4
0 5
32 38 4
5 14 48 5
0

40 2
9 22
7

2
3 18 54 23 2
7 54 44

5
15
3

55 1 
2

54 3
6

27 2
0 6

11 33 34 15 34

3
37 14 2
8

26

0
21
4

18
6

F
e
-
p
c
 t

 .
s

5
.
0

7
.
0

5
.
0

5
.
0

7
.
0

5
.
0

7
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

3
.
0

1
0
.
0

5
.
0

7
.
0

5
.
0

5
.
0

1
0
.
0

5
.
0

7
.
0

7
.
0

5
.
0

5
.
0

7
.
0

7
.
0

7
.
0

7
.
0

7
.
0

7
.
0

1
0
.
0

5
.
0

7
.
0

7
.
0

7
.
0

7
.
0

5
.
0

5
.
0

5
.
0

5
.
0

7
.
0

7
.
0

1
0
.
0

5
.
0

5
.
0

M
g
-
p
c
 t

 .
s 2
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

1 
.
5
0

2
.
0
0

1 
.
0
0

2
.
0
0

1
.
0
0

1 
.
5
0

1
.
5
0

1 
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1 
.
0
0

1 
.
5
0

2
.
0
0

1 
.
5
0

1 
.
5
0

2
.
0
0

1 
.
0
0

1 
.
5
0

3
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1 
.
5
0

1 
.
5
0

1 
.
5
0

1 
.
5
0

2
.
0
0

1
.
5
0

2
.
0
0

2
.
0
0

2
.
0
0

.
7
0

1 
.
5
0

C
a
-
p
c
 t

 .
s 1 3 3 5 3 2 2 3 2 2 3

' 
2 2 2 2 2 2 3 2 3 2 3 5 2 1 1 1 3 2 2 1 7 2 1 1

.
5
0

.
0
0

.
5
0

.
0
0

.
0
0

.
0
0

.
0
0

.
0
0

.
0
0

.
0
0

.
0
0

.
0
0

.
0
0

.
2
0

.
0
0

.
0
0

.
0
0

.
0
0

.
0
0

.
0
0

.
0
0

.
0
0

.
0
0

.
0
0

.
0
0

.
0
0

.
0
0

.
0
0

.
7
0

.
5
0

.
0
0

.
0
0

.
0
0

.
0
0

.
2
0

.
2
0

.
3
0

.
0
0

.
1
0

.
0
0

.
2
0

.
3
0

.
0
0

.
3
0

.
0
0

T 
i 
-
p
c
 t
 .

s

.
5
0

1 
.
0
0

.
5
0

.
3
0

.
5
0

.
3
0

.
5
0

.
2
0

.
5
0

.
5
0

.
3
0

.
2
0

.
2
0

.
5
0

.
3
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
7
0

.
7
0

.
5
0

.
7
0

.
7
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
3
0

.
5
0

.
5
0

.
5
0

.
5
0

.
3
0

M
n
-
p
p
m
 

A
g
-
p
p
m

s 1 
,
0
0
0

1 
,
5
0
0

1 
,
0
0
0

1 
,
0
0
0

1
,
5
0
0

1 
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

7
0
0

5
0
0

7
0
0

1
,
0
0
0

1 
,
0
0
0

7
0
0

1
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1
,
5
0
0

1
,
5
0
0

1 
,
0
0
0

1
,
5
0
0

7
0
0

7
0
0

7
0
0

7
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
5
0
0

1 
,
0
0
0

7
0
0

2
,
0
0
0

7
0
0

7
0
0

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
s
-
p
p
m
 

A
u
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

S

5
0
7
0

1
0
0 3
0
7
0

5
0
2
0

2
0 7
0

2
0

1
0 1
0

5
0

1
5
0 5
0

7
0

5
0 5
0

5
0
7
0

7
0 5
0

5
0
7
0
5
0

7
0

7
0 7
0

1
0
0

1
0
0

3
0
5
0 5
0

1
0
0

1
U
O

1
0
0

1
0
0

1
0
0

1
0
0 7
0

1
0
0

1
0
0

1
0
0

1
0
0
5
0

B
a
-
p
p
m

s

7
0
0

5
0
0

7
0
0

7
0
0

3
0
0

1 
,
0
0
0

7
8
0

7
0
0

3
0
0

7
0
0

1 
,
0
0
0

7
0
0

1
,
0
0
0

7
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

7
0
0

1 
,
5
0
0

1 
,
5
0
0

1 
,
5
0
0

1 
,
0
0
0

1 
,
0
0
0

7
0
0

1 
,
0
0
0

1
,
0
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

1 
,
0
0
0

7
0
0

1 
,
0
0
0

1
,
0
0
0

3
0
0

7
0
0



T
a
b
le

 
I.

 
C

h
e

m
ic

a
l 

d
a

ta
 

fo
r 

s
tr

e
a

m
 

s
e

d
im

e
n

t 
a

n
a

 
m

o
ra

in
e

 
s
e
d
im

e
n
t 

s
a
m

p
le

s
* 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t/

 
A

I 
a

s
k
a

--
c
o

n
ti
n

u
e

d

b 
a

m
p

le

1
0
1
8
S
 

1
0
1
9
S
 

1
0
2
G
S
 

1
0
2
1
S
 

1
0
2
2
S

1
0
2
3
S
 

1
0
2
4
S
 

1
0
2
5
S
 

1
0
2
o
S
 

1
0
2
7
S

1
0
2
8
S
 

1
0
2
9
S
 

1
0
3
0
S
 

1
0
3
1
S
 

1
0
3
2
S

1
U
3
3
S
 

1
0
3
A
S
 

1 
0
3
5
S
 

1
0
3
o
S
 

1
0
3
7
S

1
U
3
6
S
 

1
U
3
9
S
 

1
0
4
U
S
 

1
U
4
1
S
 

1
0
4
2
S

1
0
4
3
S

1
0
4
5
S
 

1
0
4
6
S
 

1
0
A
7
S

1
0
4
8
S
 

1
0
A
9
S
 

1
0
5
0
S
 

10
51

 S
 

1
0
5
2
S

1
0
5
3
S
 

1
0
5
A
S
 

1
0
5
5
S
 

1
0
5
6
S
 

1
0
5
6
S

1
0
5
/
S
 

1
0
5
8
S
 

1
0
5
9
S
 

I
Q
o
O
S
 

1
0
o
1
S

B
e
-
p
p
m

s

2
.
0

2
.
0

2.
0

2
.
0

2.
0

2.
0

2
.
0

2.
0

2.
0

2.
0

2.
0

1.
5

2.
0

2.
0

2.
0

2.
0

2.
0

2.
0

2
.
0

2
.
0

2.
 J

2.
0

2
.
0

2
.
0

1.
 5

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2.
0

2
.
0

2
.
0

2.
0

2.
0

2
.
0

2.
'J

2.
0

2
.
0

2.
0

2
.
0

2.
0

2
.
0

2.
0

2
.
0

o 
i  

 p
 p
 ni

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o
-
p
p
m

s

50 50 30 20 50 15 30 20 30 10 20 2U 10 30 20 50 15 15 30 20 20 20 15 20 50 30 20 30 20 50 30 20 20 50 50 50 30 30 50 20 50 30 50 50 20

C 
r
-
p
p
m
 

s

50 50 30 20 50 15 30 20 30 10 20 20 10 30 20 50 15 15 30 20 20 20 15 20 50 30 20 30 20 50 30 20 20 50 50 50 30 30 50 20 50 30 50 50 20

10
0

15
0

15
0

15
0

1
5
0

10
0

1
5
0

10
0

15
0 70

15
0

1
0
0 50

1
5
0

15
0

1
5
0

10
0

10
0

1
0
0

1
0
0

10
0

15
0

10
0

10
0

15
0

15
0

10
0

1
5
0

15
0

15
0

15
0

1
5
0

15
0

2
0
0

2
0
0

1
5
0

2
0
0

2
0
0

2
0
U

1
5
0

2
0
0

2
0
0

2
0
0

15
0

1
5
0

C
u
-
p
p
m
 

s

70
1
5
0

1
0
0 30

2
0
0 20 50 20

1
0
0 30 70 30 20

1 
00 30

1
0
0 50 30 70 5
0 50 70 30 50

1
0
0 70 70

1
0
0 70

1
0
0

1
0
0 7
0

70
1 
0
0

1
0
0 70 70 50 70 30

1
0
U
 

70
1
0
0
 

70
 

3
0

L
a
-
p
p
m

s

50 50 50 70 50

1 
00 70 70 50

1 
00 50 50 50 50 50 50 50 50 50 50 50 50

1
0
0 50

1
0
0 50 50 50 50 50 50 !>
0

50 50 50 50 50 50 50
1 
50 50 50 50 50 50

M
o
-
p
p
m

s

N N N N N N N N N N

. 
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0 20

<
2
0

<
2
0 20

<
2
0 20 20

<
2
0 20 20 20 20 20 20 20

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

Ni
 -
p
p
m

s

70 70 70 5
0

1
0
0 3
0 50 30 7
0 15 30 50 20

10
0 50

1
0
0 30 30 50 50 50 50 30 50 50 50 5
0

70 50 70 7
0 5
0 50 70 70 70 70 70 70 30 7
0 70 70 50 50

P
b
-
p
p
m

s

50 20 20 30 20 30 50 30 30 20 50 30 20 50 20 30 20 20 50 30 20 30 50 50 50 30 50 50 50 50 20 20 20 50 50 50 50 50 50 20 50 50 50 20 50

S
c
-
p
p
m

s

20 30 30 30 30 20 20 20 20 2
0 20 20 10 30 20 20 20 20 30 20 30 30 2
0 30 30 30 30 30 20 20 30 30 30 20 20 20 20 20 20 2U 20 20 30 20 20

S
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a

o
le

 
I.

 
C

h
e

m
ic

a
l 

d
a

ta
 

fo
r 

s
tr

e
a

m
 

s
e
d
im

e
n
t 

a
n
a
 

m
o

ra
in

e
 

s
e
d
im

e
n
t 

s
a

m
p

le
s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t*

 
A 

la
s
k
a
--

c
o
n
ti
n
u
e
d

S
a
m

p
le

1
0
1
3
S
 

10
1 
9S

 
1
0
2
0
S
 

1
0
2
1
S
 

1
0
2
2
S

1
0
2
3
S
 

1
0
2
4
S
 

1
0
2
5
S
 

1
0
2
6
S
 

10
3 

7S

1
0
2
8
S
 

1
0
2
9
S
 

1
0
3
0
S
 

10
31

 S
 

1
0
3
2
S

1
0
3
3
S
 

1
0
3
4
S
 

1
0
3
5
S
 

1
0
3
o
S
 

1
0
3
7
S

1
0
3
6
S
 

1
0
3
9
S
 

1
0
4
0
S
 

1
0
A
U
 

1
0
4
2
S

1
0
4
3
S
 

1
0
4
4
S
 

1
0
4
5
S
 

1
0
A
6
S
 

1
0
4
7
S

1
0
4
6
S
 

1
0
4
9
S
 

1
0
5
0
S
 

10
51
 S

 
1
0
5
2
S

1
0
5
3
S
 

1
0
5
4
S
 

1
0
5
5
S
 

1
0
5
6
S
 

1
0
5
6
S

1
0
5
7
S
 

1 
0 
5 
8 
S 

1
0
5
0
S
 

1
0
6
0
S
 

10
61

 S

(
 
p
p
m
 

s

50
0

30
0

30
0

50
0

50
0

50
0

30
0

50
0

50
0

50
0

50
0

20
0

50
0 

1 
GO

 
50
0

50
0

50
0

50
0

50
0

50
0

50
0

50
0

50
0

50
0

50
0

50
0

30
0

50
0

50
0

50
0

50
0

50
0

50
0

30
0

10
0

20
0

20
0

30
0

30
0

50
0

20
0 

2
0
0
 

20
0 

20
u 

50
0

V
 -
 p
 P
 .T

) 

S 2
0
0

30
0

2
0
0

15
0

2
0
0

30
0

20
0

15
0

20
0

10
0

1
5
0

10
0

10
0

30
0

20
0

3
0
0

20
0

20
0

20
0

2
0
0

2
0
0
 

2
0
0
 

20
0 

2
C
O
 

2
0
0

2
0
0

2
0
0

20
0

2
0
0

20
0

3
0
0

2
0
0

2
0
0

20
0

2
0
0

2
0
0

2
0
0

20
0

2
0
0

15
0

20
0

20
0

30
0

2
0
0

15
0

W
-
p
p
m

s
Y 
- 
p 
p 

in
s

Z 
n
-
p
p
m

s

N N N N N N N N N U N N N N N N N N N N N N N N N N N N N N N N n N N N N N N N N N N N N

50 50 50 50 30 50 50 50 20 50 3
0 50 30 50 30 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 30 50 50 30 30 30 30 50 50 50 50 50 50 30

<
2
0
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 n N

<
2
0
0

2
0
0

<
2
0
0 N N

<
2
0
0

<
2
0
0 N

<
2
0
0 N N

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0

2
0
0

<
2
0
0

2
0
0

2
0
0 N

2
0
0

20
0

<
2
0
0

2
0
0

<
2
0
0

Z 
r
-
p
p
m

s

1
0
0

15
0

1
5
0

1
5
0

2
0
0

2
0
0
 

3
0
0
 

3
0
0
 

2
0
0
 

1
/
0
0
0

15
0

5
0
0

5
0
0

2
0
0

2
0
0

20
0

30
0

3
0
0

30
0

2
0
0

2
0
0

3
0
0

3
0
0

3
0
0

30
0

2
0
0

2
0
0

2
0
0

1
5
0

2
0
0

1
5
0

2
0
0

1
5
0

3
0
0

2
0
0

2
0
0

1
5
0

2
0
0

2
0
0

3
0
0

2
0
0

15
0

2
0
0

2
0
0

2
0
0

A 
u 
~ 
p 
pm
 

aa
Z 
n
-
p
p
m
 

aa

1
3
0 90

1
2
0 6
0

6
0

4
0 85 50 7
0 35

1
0
0 30 50

1
5
0 8
0

1
6
0 60 55

1
0
0 50 75 65 50 50 45 80 75 9
5 75

11
 0 75 7
0

85
1
2
0

1
3
0

1
3
0

1
3
0

1
2
0

1
1
0 50

1
3
0

1
9
0

12
0

15
5 65

S
b
-
p
p
m
 

aa

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
d
-
p
p
m

aa

.2
0

.1
0

.1
0

<
.
1
0

<
.
1
0

<
.
1
0

<
.
1
0

<
.
1
0

<
.
1
0

<
.
1
0

<
.
1
0

<
.
1
0

<
.
1
0

.2
0

.1
0

.3
0

<
.
1
0

<
.
1
0

.1
0

<
.
1
0

<
.
1
0

.1
0

.1
0

<
.
1
0

<
.
1
0

<
.
1
0

<
.
1
0

.1
0

<
.
1
0

.1
0

.1
0

.1
0

<
.
1
0

.1
0

.1
0

.1
0

.1
0

.1
0

.1
0

<
.
1
0

.1
0

.3
0

.2
0

.2
0

.
1
0

A
s
-
p
p
m

aa

85 20 10 <5 <5 <5
5

<5 <
5 <5 <5 <5
N 5 5

1 
5

10
5

15 <5 <5
5 N N

<5 <5 <5
5 5 5 5

<5 <5 <5 10 10 10
5 5

<5 10 10 10 10
5



F
a
b
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
f
o
r
 
s
t
r
e
a
m
 
s
e
a
i
m
e
n
t
 
a
n
a
 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 

A 
la

 s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

1
0
6
2
S

1
0
o
3
S

1 
0 
6 

4 
S

1
0
6
5
S

1
0
6
o
S

1
0
6
7
S

1
0
6
8
S

1
0
6
9
S

1
0
7
0
S

1 
0
7
1
 S

1
0
7
2
S

1
0
7
3
S

1 
0
7
4
S

1
0
7
5
S

1
0
7
6
S

1
0
7
7
S

1
Q
7
8
S

1
0
7
9
S

1
0
8
0
3

1
0
6
1
 S

1
0
8
2
S

1
0
S
3
S

1
0
8
4
S

1
0
8
5
S

1
0
5
7
S

1
0
8
6
S

1
0
8
9
S

1
Q
9
U
S

1
0
9
1
 S

1
0
9
2
S

1
0
9
3
S

1
0
9
4
S

1
0
9
5
S

1
0
9
6
S

1
0
9
7
S

1
0
9
8
S

1
0
9
9
S

11
 0
0
3

1
1
0
1
5

1
1
0
2
S

1 
1
0
3
S

1
1
0
4
$

1 
1
0
5
S

1 
1
0
6
S

1
1
0
7
S

L 
a 

t 
i 

t 
u
d
e

o
O 6
0

6
0 60 60 6
0 60 6
0 60 6
0

6
0 6
0

6
0

6
0
6
0

6
0 6
0

60 60 6
0

6
0

6
U cJ 6
0

6
0

6
0 60 6
0 6
0
0
0

6
0 6
0

o
O
6
0

6
0

6
0 60 6
0 6
0

6
0 60 6
0
6
0 6
0

o
O

4
2 4
2

4
3 44 41 2
2 21 1 
7

14 14 12 11 13 15 3
7

3
8 33
1

17 2
0

23 31 32 3
2 31 30 33 3
0 31 31 31 33 34 3
5

3
7

4
7 47 4
5 44 44 53 52 51 54 4V

34 4
6 0

40 23 4
2 13
9 2

29 50 53 42 13 39 17 16 34 12 54 20 32
9

31
4

35
5

4
7 15 49 19 26 43 23 58 3
0 7

22 4
J 5

57 53
9

2
6 5

L
o
n
g
 i

 t
u
d
e

1
4
4

1
4
4

1
4
4

1
4
4

1
4
4

1 
44

1
4
4

1 
44

1
4
4

14
4

1
4
4

1
4
4

1
4
4

1 
4<
*

1 
44

1 
44

1
4
4

1 
4
4

1 
44

1
4
4

1 
44

1 
44

1
4
4

1
4
4

14
*.

1
4
4

1 
44

1
4
4

1 
44

14
*.

1
4
4

1
4
4

1
4
4

1
4
4

1 
44

1
4
4

14
4

1
4
4

1
4
4

1
4
4

1
4
4

1
4
4

1 
44

1
4
4

1
4
4

43 18 18 17 22 31 26 22 30 24 23 18 12 12 27 32 37 23 34 37 37
3 2 8

1 
7

17 26 2
6 2
6

3
0 39 33 36 37 40 25 22 27 27 28 48 44 38 44 40

4
7 10 25 13
0

2
9
2
8

4
3 32 59 4
6
4
7 7
5
3 54 10
3 6

3
5 21 4
9 16 26 1 
7

52 35 12 5
6

35 57 27 33 25 2
3 5o

5
32 37 43 25 25 2
7 16 4
3 57

F
e
-
p
c
 t

 .
s 1
0
.
0

3
.
0

5
.
0

3
.
0

5
.
0

7
.
0

7
.
0

5
.
0

7
.
0

5
.
0

7
.
0

1
0
.
0

5
.
0

1
0
.
0

2
.
0

5
.
0

5
.
0

1
0
.
0

1
5
.
0

1
0
.
0

7
.
0

7
.
0

7
.
0

5
.
0

5
.
0

5
.
0

3
.
0

7
.
0

5
.
0

5
.
0

7
.
0

7
.
0

5
.
0

7
.
0

7
.
0

5
.
0

7
.
0

5
.
0

5
.
0

5
.
0

7
.
0

5
.
0

5
.
0

5
.
0

5
.
0

M
g
-
p
c
 t

 .
s 5
.
0
0

1
.
5
0

1
.
5
0

1 
.
0
0

1 
.
5
0

1
.
5
0

2
.
0
0

1 
.
0
0

1 
.
5
0

1
.
0
0

2
.
0
0

3
.
0
0

1 
.
0
0

1 
.
5
0

1 
.
0
0

1
.
5
0

2
.
0
0

5
.
0
0

3
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1 
.
5
0

1
.
5
0

1 
.
5
0

1 
.
5
0

2
.
0
0

1
.
5
0

1 
.
0
0

1 
.
5
0

2
.
0
0

1
.
0
0

1 
.
5
0

1 
.
5
0

1
.
0
0

2
.
0
0

1 
.
0
0

1
.
5
0

1 
.
5
0

3
.
0
0

1 
.
5
0

3
.
0
0

2
.
0
0

2
.
0
0

C
a
-
p
c
 t

 .
s 5
.
0
0

3
.
0
0

1 
.
0
0

1 
.
5
0

2
.
0
0

.
2
0

.
2
0

.
2
0

.
3
0

.
3
0

1 
.
0
0

1 
.
0
0

1
.
0
0

.
5
0

3
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

5
.
0
0

5
.
0
0

2
.
0
0

.
5
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1
.
0
0

1 
.
0
0

1 
.
5
0

1
.
5
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

2
.
0
0

3
.
0
0

1
.
5
0

1
.
0
0

Ti
 -
p
e
t
 .

s

.
3
0

.
2
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
7
0

.
3
0

.
5
0

.
1
5

.
5
0

.
5
0

.
5
0

1
.
0
0

.
7
0

.
5
0

.
7
0

.
7
0

.
2
0

.
3
0

.
3
0

.
3
0

.
5
0

.
3
0

.
3
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

M
n
-
p
p
m
 

A
g
-
p
p
m

s 2
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

7
0
0

5
0
0

7
0
0

7
0
0

1 
/
O
O
O

1
/
0
0
0

7
0
0

7
0
0

5
0
0

1
/
5
0
0

1
/
5
0
0

3
/
0
0
0

2
/
0
0
0

1
/
5
0
0

1
/
5
0
0

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

1
/
5
0
0

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
s
-
p
p
m
 

A
u
 
 p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

8
-
p
p
m

s

10 3
0

3
0

3
0

3
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

7
0

1
0
0 2
0

5
0
7
0

2
0
2
0

2
0

1
0
0

1
0
0

1
0
0

5
0
3
0

3
0 30 2
0 2
0

5
0

5
0
5
0

5
0

50 5
0

5
0

7
0 5
0

5
0

5
0

3
0 5
0

3
0 5
0 70

B
a
-
p
p
m

s

2
0
0

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

1 
/
O
O
O

7
0
0

7
0
0

7
0
0

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

1 
,
0
0
0

  
7
0
0

1
/
0
0
0

7
0
0

1
,
0
0
0

1
/
5
0
0

2
0
0

2
0
0

5
0
0

1
/
0
0
0

1
/
0
0
0

5
0
0

1
,
0
0
0

1
/
5
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

7
0
0

1
,
0
0
0

1
/
0
0
0

1
/
0
0
0

1
,
0
0
0

1
/
0
0
0

7
0
0

1
/
0
0
0

1
*
0
0
0

1
/
0
0
0

7
0
0

5
0
0

1
,
0
0
0

5
0
0

1
/
0
0
0

1
,
0
0
0



T
a

c
le

 
1

. 
C

h
e
m

ic
a
l 

d
a

ta
 

fo
r 

s
tr

e
a
m

 
s
e
o
im

e
n
t 

a
n
a
 

m
o
ra

in
e
 

s
e

d
im

e
n

t 
s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a
ti
o
n
a
l 

F
o

re
s
t/

 
A 

la
s
k
a
--

c
o
n
ti
n
u
e
d

S
a
m

p
le

1 
U
6
2
S
 

1
U
6
3
S
 

1 
0
6
4
S
 

1 
U
6
5
S
 

1 
0
6
6
S

1
G
6
7
S
 

1 
0
6
b
S
 

1
0
6
9
S
 

1
0
7
0
S
 

10
71
 S

1
0
7
2
S
 

1
Q
7
3
S

1
0
7
5
S
 

1
0
7
6
S

1
0
7
7
S
 

1
0
7
8
S
 

1
0
7
9
S
 

1
0
8
0
S
 

1
0
8
1
S

1
0
8
2
S
 

1
0
8
3
S
 

1
0
b
A
S
 

1
0
8
5
5
 

1
0
8
7
S

1
0
8
8
S
 

1
U
8
9
S
 

1
0
9
0
S
 

1
0
9
1
 S

 
1
0
9
2
S

1
0
9
3
S
 

1
0
9
A
S
 

1
0
9
5
S
 

1
0
9
o
S
 

1
0
9
7
S

1
0
9
8
S
 

1
0
9
9
S
 

1
1
0
0
S
 

11
U1
 S

 
1
1
0
2
S

1 
1
U
3
S

1 
.0

 
2
.
0
 

2.
0 

2.
U 

2.
0

1.
5

1.
5

2.
0 

2
.
0
 

2
.
0
 

1 
.5

 
2
.
0

2.
0 

2.
0 

2.
0 

2.
0 

2
.
0

2
.
0
 

2
.
0
 

2
.
0
 

2.
0 

2
.
0

1 
1
0
5
S
 

1
1
0
6
S
 

1 
1
U
7
S

2.
0

1.
5

2.
0 

1.
 5

 
2
.
0

6i
-p
 p
m

s

N M N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C 
o
-
p
p
m

s

50 20 15 15 15 20 30
. 
20 30 20 30 50 20 50 10 20 20 70 70 70 50 50 50 20 20 20 10 70 50 20 30 20 10 20 20 10 3U 10 10 10 5(

J
10 20 50 50

C 
r
-
p
p
m

s

2
0
0

1
0
0

1
0
0

1
5
0

1
0
0

1
5
0

1
5
0

2
0
0

1
5
0

1
5
0

2
0
0

2
0
0

1
0
0

1
5
0 2
0

1
0
0

5
0
0

1 
50

1
5
0

2
0
0

2
0
0
 

2
0
0
 

1 
50
 

1
0
U
 

1
5
0

1
5
0

1
0
0

1
5
0

1
0
0

1
0
0

1
5
0

1
5
0

1
0
0

1
0
0

1
0
0

1
0
0
 

1 
5U

 
1
0
0
 

1
0
0
 

1
U
O

2
0
0

1 
00

2
0
0

2
0
0

1 
50

C
u
-
p
p
m
 

s

2
0
0 30 20 20 30 50 50 50

1
0
0

70

1
0
0

1
5
0 30 70 20

10
0 50

5
0
0

3
0
0

3
0
0

1
5
0

1 
50

1
5
0 20 20 50 30 50 50 50

1
0
0

1
0
0 30 50 50 20 30 50 50

15
0 30 70

1
0
0

1
0
0 30

L
a
-
p
p
m

s

5
0 50 50 5
0 50 50 50 50 50 50

/
5
0 5
0 50 50

2
0
0 50 5
0

50 50 50 50 50 50 50
2
0
0

2
0
0 70 50 50 50 50 50 7
0 50 50 50 50 50 5
0 50 50 50 50 50 50

M
o
-
p
p
m

s

N N N N N

. 
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

. 
N N N N N N N N

N
b
-
p
p
m

s

<
2
0

<
2
0

<2
0

<
2
0

<
2
0

<
2
0

<2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0 20 20

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

Ni
 -
p
p
m

s

7
0 30 30 2
0 30 50 50 70 70 50 70 70 50 70 10 50 50

1
0
0

1
0
0

1
0
0 70 7
0

1
0
0 30 5
0

50 50
1
0
0 50 30 50 50 3
0 50 50 30 50 30 30 50

1
0
0 50 50

1
0
0 70

P
b
-
p
p
m

s

15 50 10 15 20 20 20 50 30 50 50 50 10 30 30 50 50 20 10 10 30 50 30 20 30 50 30 30 50 30 70 50 30 50 50 50 70 30 30 30 30 30 30 50 70

S
c
-
p
p
m

s

50 20 20 15 20 30 20 20 20 20 20 30 10 30 10 1 
5

20 30 70 50 50 30 30 20 20 20 15 20 20 15 20 20 20 20 20 15 20 15 15 20 30 20 20 20 20

S
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a
b
l
e
 

1.
d
a
ta

 
fo

r 
s
tr

e
a

m
 

s
e

d
im

e
n

t 
a

n
a

 
m

o
ra

in
e
 

s
e

d
im

e
n

t 
s
a

m
p

le
s
* 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t*

 
A 

I 
a

s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m
p
l
e

1
0
6
2
b
 

1
0
o
3
S
 

1
0
6
4
S
 

1
0
o
5
S
 

1
0
6
0
S

1
Q
o
7
S
 

1
U
6
S
S
 

1
0
6
9
S
 

1
0
7
0
S
 

1
0
7
1
S

1
0
7
2
S
 

1
0
7
3
S
 

1
0
7
4
S
 

1
0
7
5
S
 

1
0
7
6
S

1
0
7
7
S
 

1
0
7
8
S
 

1
0
7
9
S
 

1
0
8
0
S
 

1
U
8
1
S

1
0
8
2
S
 

1
0
S
3
S
 

1
0
8
4
S
 

1
0
8
5
S
 

1
0
3
7
S

1
0
8
8
S
 

1
0
8
9
S
 

1
0
9
U
S
 

1
0
V
1
 S

 
1
0
9
2
S

1
0
9
3
S
 

1
0
9
4
S
 

1
0
9
5
S
 

1
0
9
6
S
 

1
0
9
7
S

1
0
9
8
S
 

1
0
9
9
S
 

11
 D
O
S
 

1 
10
1 

S
I 
1
0
2
S

II
 0

3
S

 
1

1
0

4
S

 
1 

1
0
5
S

 
1 

1
0
6
5
 

1
1

U
7

S

S 
r-

p
p
rr

i 
s

V
-p

p
m

 
s

Ui 
- 

p 
p 

m
s

Y 
-p

p
m

 
S

Z
n
-p

p
m

 
s

Z 
r-

p
p
m

 
s

A
u

-p
p

m
 

a
a

2 
GO
5
0
0

5
0
0

5
0
0

5
0
0

2
0
0

2
0
0

1
0
0

1
0
0

2
0
0

2
0
0

3
0
0

3
0
0

3
0
0

2
0
0

5
0
0

7
0
0

3
0
0

3
0
0

3
0
0

3
0
0

2
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

3
0
0

2
0
0

3
0
0

3
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

3
0
0

5
0
0

50
0

5
0
0

3
0
0

3
0
0

1
5
0

1
5
0

1
5
0

1
5
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0
7
0

2
0
0

2
0
0

3
0
0

5
0
0

3
0
0

2
0
0

2
0
0

2
0
0

1
5
0

1
5
0

1
5
0

1
5
0

2
0
0

1
5
0

1
5
0

2
0
0

2
0
0

1
5
0

2
0
0

2
0
0

1
5
0

2
0
0

1
5
0

1
5
0

1
5
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

N N N N
50

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

<
5
0 N N N N N N N N N

3
0 3
0

3
0

3
0
3
0 3
0

3
0 3
0
3
0
3
0 50 5
0

2
0
3
0

50 5
0 5
0

5
0

7
0 7
0 50 7
0 50 3
0
5
0 5
0 50 5
0 3
0
3
0

3
0 3
0

3
0 50 50 3
0

3
0 3
0

3
0 30 50 5
0
3
0

3
0 3
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

3
0
0

<
2
0
0

<
2
0
0 N N

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N N N N

<
2
0
0

<
2
0
0

<
2
0
0

<
2
C
O

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

30
2
0
0

2
0
0

2
0
0

3
0
0

3
0
0

2
0
0

2
0
0

1
5
0

1 
50

1
5
0

2
0
0

2
0
0

2
0
0

>1
 *
0
0
0

2
0
0

2
0
0

1
0
0

1
5
0

1
5
0

1
5
0

2
0
0

2
0
0

1
5
0

2
0
0

3
0
0

3
0
0

3
0
0

2
0
0

1
0
0

1 
50

2
0
0

1
5
0

1
0
0

1
5
0

3
0
0

3
0
0

2
0
0

2
0
0

1
5
0

1
0
0

2
0
0

1
0
0

2
0
0

1
5
0

N -
-

  
 

  
-

  
 

 - 
 

-
- -
-

  
 

-
-

~ 
 

-
-
-
-

  
 

 -
-

-
-

-
-

  
 

-
-

-
-
 -
-

  
 

-
-
-
-
-
-
-
-

  
   

N - 
 

-
-

N v
 *

-
-

N N -
-

N N .6
5

-
-

N -
-

Z
n
-p

p
m

 
a
a

4
5

5
0

6
0

7
5

6
5

11
 0

1
1
0

1
1

0
1

3
0

1
1
0

1
1

0
1
3
0

6
5

1
0
0

1
5

7
5

6
5

1
3
0

7
0

8
0

1
3

0
9

0
5

0
5

0

5
5

6
5

1
1
0

9
5

1 
1
0

1
3
0

1
2
0

6
0

1
0
0

8
5 5
5

9
5

6
0

6
5

6
5

7
0

6
0

4
0

1
2
0

1
4
0

S
b

-p
p

m
 

a
a

N N N N N N N N N N N N N
 N N N N N N N N N N N N N N N N N N N
 

N N N N N
 N N
 

N N N N N N

C
d
-
p
p
m

aa <
.
1
0

<
.
1
Q

<
.
1
Q

<
.
1
0

<
.
1
Q

.
1
0

.
1
0

.
1
0

.
1
0

.
1
0

.
1
0

.
1
0

.
1
0

.
1
0

<
.
1
Q

.
2
0

.
4
0

.
2
0

<
.
1
0

.
1
0

.
2
0

.
1
0

.
1
0

<
.
1
0

<
.
1
Q

<
.
1
0

<
.
1
Q

<
.
1
Q

<
.
1
Q

.
3
0

.
1
0

.
1
0

<
.
1
Q

.
1
0

.
1
0

.
1
0

.
1
0

.
1
0

.
1
0

.
1
0

<
.
1
Q

<
.
1
Q

<
.
1
0

.
2
0

.
2
0

A
s
-
p
p
m

aa

<5 <5 <5 <5 <5

5
10
5

<5 <5 <5 <
5 <5
5 N

25
5 N N

<5 15 10
5

<5 <5 <5 <5 <5 <5
5

<5 10
5

10 <5

N
<5 <
5 <5 <5 <5 <5 <5
5

10



T
a
b
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
a
n
a
 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 

A 
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

Sa
 m
p
I
e

L
a
t
i
t
u
d
e

L
o
n
g
 i

 t
 u
u
e

1 
1 
0
3
S

1 
1
0
9
S

11
 1
G
S

1 
1 

1 
1 
S

1 
1 

1 
2S

11
 1
3
$

1 
1 
U
S

1 
1 

1 
5S

11
 1
6
S

11
1 

7S

1 
1 

1 
dS

1 
1 

1 
9S

1 
1 
2
0
S

1 
1 
2
1
S

11
 2
2
S

11
 2
3
S

1 
1 
2
4
S

1 
1 
2
5
S

1 
1
2
6
S

1 
1
2
7
S

11
 2
b
S

1 
1 
2
9
S

1
1
3
0
S

1 
1 
3
1
S

1 
1 
3
2
S

1
1
3
3
S

1
1
3
4
S

11
 3
5
S

11
 3
6
S

11
 3
7
S

11
 3

<i
S

11
 3
9
S

1 
1
4
U
S

1 
1 
41
 3

11
 4
2
S

1
1
4
3
S

11
 4
4
S

11
 4
5
S

1 
1 
4
6
S

11
 4
7
S

1 
1 
4
b
S

1 
1 
4
9
5

1 
1 
5
0
S

1 
1 
5
1
S

11
 5
2
S

6
0 £G 60 6
0

61
)

60 60 60 6
0 60 6
0

6
0 60 6
0 60 6
0

6
0 60 6
0

6
0 60 6
0

6
0 6
0

6
0

6
0
6
0 60 6
0 60 60 6
0

60 6
0

60 6
0

6
0
6
0 6
0

60 60 6
0

60 6
0

6
0

4
6 3
a

35 34 3
0

27 37 3
8
4
0 33 3
9

3
5 32 33 35 3
4

2
9 2
9

3
7

3
8 39 3
4

4
0 3
6

34 3
7

34 28 50 50 49 4
9 >0 51 49 50 51 4
6

44 4
7

4 
7

4
6 32 2
9
2
9

31 42 12
8

37 53 28 1 
7

35 11 18 51 17 58 32 4
6 1 
7

18 3
0 0 7

4
6

31 59 3
6

2
0

4
0 27
3

24 30 50
2

1 
5

44 29 18 2
9 53 31 53 55
2

37 40

1 
44

1 
44

14
4

1
4
4

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

U
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1 
45

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1 
4
5

1
4
5

1
4
5

1
4
5

4
4 52 57 5
9 2 6

32 3
0 29 38 24 28 34 31 21 21
8

1 
1

32 31 28 38 24 26 29 19 21 11 35 35 3
6

31 29 26 28 26 27 34 26 10 10 16
0 2 6

7 0
3
7 2
3 0 6 1

31
3

23 21 3
6 21 54 41 10 4
8 4
6

44 4
9 3
6

3
0

3
3 51 22 33
9

36 4
3 1 
1

2i
5

2
0 4

29 2
9

15 16 13 34 20
7

17 4
7 1 
1

F 
e
-
p
c
 t

 .
s

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

7
.
0

7
.
0

7
.
0

1
0
.
0

5
.
0

5
.
0

7
.
0

7
.
0

.7
.0

1
0
.
0

7
.
0

7
.
0

7
.
0

1
0
.
0

1
0
.
0

7
.
0

1
0
.
0

7
.
0

7
.
0

7
.
0

7
.
0

7
.
0

7
.
0

7
.
0

7
.
0

7
.
0

7
.
0

7
.
0

7
.
0

5
.
0

1
0
.
0

7
.
0

5
.
0

7
.
0

7
.
0

7
.
0

5
.
0

5
.
0

5
.
0

M
y
-
p
c
t
 .

s 1 
.
5
0

2
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

1 
.
5
0

2
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

3
.
U
U

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

3
.
0
0

2
.
0
0

5
.
0
0

2
.
0
0

2.
 0
0

3
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1 
.
5
0

1 
.
5
0

1 
.
5
0

2
.
0
0

1 
.
0
0

3
.
0
0

2
.
0
0

.
7
0

3
.
0
0

3
.
0
0

3
.
0
0

1 
.
5
0

1 
.
5
0

1 
.
5
0

C
a
-
p
c
 t

 .
s 1 
.
5
0

1 
.
0
0

.
5
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1
.
5
0

1 
.
0
0

3
.
0
0

1
.
0
0

1 
.
0
0

.
5
0

.
3
0

1 
.
0
0

1 
.
0
0

1 
.
5
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

5
.
0
0

3
.
0
0

1 
.
0
0

3
.
0
0

.
5
0

.
7
0

1 
.
0
0

1
.
5
0

.
5
0

1 
.
0
0

2
.
0
0

2
.
0
0

1
.
0
0

2
.
0
0

1 
.
0
0

3
.
0
0

1 
.
0
0

3
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

.
7
0

1
.
0
0

1 
.
0
0

.
5
0

1 
.
0
0

r i
-p

c 
t .

s

.
3
0

.
5
0

.
5
0

.
5
0

.
5
0

.
3
0

.
5
0

.
5
0

.
5
0

.
5
0

.
3
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
3
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

1 
.
0
0

1
.
0
0

.
5
0

.
5
0

.
5
0

.
7
0

.
7
0

.
5
0

.
5
0

.
5
0

.
3
0

.
5
0

.
5
0

.
5
0

.
3
0

.
3
0

.
3
0

M
n
-
p
 p
m

s 1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

1 
/
5
0
0

1 
/
O
O
O

1
/
5
0
0

1
/
5
0
0

1
/
5
0
0

1
/
5
0
0

1
/
0
0
0

1
/
0
0
0

1
/
5
0
0

1 
/
5
0
0

1
/
5
0
0

1 
/
5
0
0

1
/
5
0
0

1
/
5
0
0

2
/
0
0
0

1
/
5
0
0

1
/
5
0
0

3
/
0
0
0

1
/
0
0
0

2
/
0
0
0

2
/
0
0
0

1
/
5
0
0

1
/
0
0
0

1
/
5
0
0

2
/
0
0
0

2
/
0
0
0

2
/
0
0
0

  
1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
5
0
0

1
/
0
0
0

2
/
0
0
0

1
/
5
0
0

1
/
5
0
0

1
/
5
0
0

2
/
0
0
0

1
/
5
0
0

7
0
0

1 
/
O
O
O

7
0
0

A
g
-
p
p
m

s

N N N N N N .5 .5 N N N N N N N N N .5 tJ N N N N N N N N
7
.
0

N N N N N N N N N N N .5 N N N N N

A
s
-
p
p
m

s

.N N N n N N N N N N N N N N N N N N N N N N N N N N N
1 
/
O
O
O N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N
1
0 N N N N N N N N N N N N N N N N N

B
-
p
p
m

" 
s

5
0

5
0 7
0

7
0 5
0

5
0 5
0

5
0

2
0
7
0

3
0

1
0
0

1
0
0

1
0
0

1
0
0

1
U
O 7
0

7
0

7
0

2
0

2
0 7
0

2
0

7
0

1
0
0

7
0
7
0

1
0
0 50 7
0

7
0

1
0
0

1
0
0

1
0
0 50 70 50 7
0 50 50

1
0
0 5
0

2
0
7
0 2
0

B
a
-
p
p
m

s

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

3
0
0

1
/
0
0
0

7
0
0

7
0
0

1 
/
O
O
O

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

7
0
0

5
0
0

5
0
0

7
0
0

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

7
0
0

7
0
0

7
0
0

1
/
0
0
0

7
0
0

7
0
0

1 
/
O
O
O

1 
/
O
O
O

7
0
0

1 
/
O
O
O

1 
/
5
0
0

1
/
0
0
0

1 
/
O
O
O

7
0
0

7
0
0



T
a
b
l
e
 

I.
C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

s
t
r
e
a
m
 
s
e
a
i
m
e
n
t
 
an

a 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 
AI
 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S 
a 

ra
p 

I e

I 
1 
Of

cS
II
 0
9
S
 

11
 1
0
S
 

11
 1

 1
 S

 
11
 1
2S

11
 1

 3
S

I 
1 

1 
AS

II
 1
5
S

I 
1 

1 
6S

II
 1
7S

I 
1 
18
S

II
 1
9S
 

11
 2
0
S
 

1
1
2
1
S
 

1 
1 
22

S

1
1
2
3
S
 

1 
1 
2
A
S
 

1 
1
2
5
S
 

1 
1 
2
6
S

I 
1 
2
7
S

II
 2
8
S
 

1 
1 
2
9
S

I 
1 
3
0
S

II
 3
1
S

I 
1 
3
2
S

II
 3
3S

 
11

 3
A
S
 

11
 3
5S

 
11

 3
6
S
 

11
 3
7
S

11
 
38
S

I 
1 
39

S
II

 A
OS

 
1 

1 
A
1
S

I 
1 
A
2
S

II
 A
3
S
 

1 
1 
A
A
S
 

1 
1 
A5

S 
1 

1 
A
6
S
 

1 
1 
A
7
S

1 
1 
A8

S 
1 

1 
4
9
S
 

1 
1 
SO

S
I 

1 
51
S

II
 5
2S

Ue
-p

pn
i 

s
Ei

 -
p
p
m

C 
o
-
p
p
m
 

s
C 
r
-
p
p
m
 

s

2.
0

1.
0 

1 
.5

2
.
0

2
.
0

2
.
0

1.
5

2.
0 

2.
0 

2.
0 

2
.
0
 

2
.
U

2
.
0

2.
0

1.
5

1.
0 

1.
0

N N N N N N N N N N N N N N N fj N fj N N fj N N N N N N N N N N N N N N N N N N N N N N N N

1
0 3
0

2
0

30 3
0

3
0

3
0

50 5
0 50 2
0 2
0

3
0 3
0

50 3
0 30 5
0

5
0 7
0

50 50 5U 30 3
0 3
0

20 30 3
0 50 3
0 30 3
0

3
0 50 3
0

5
0 3
0

5
0

1 
0
0 7
0

5
0

2
0 20 2
0

1
0

0
1
5
0

1
0

0
1

0
0

1
0
0

1
0

0
1

0
0

1
0

0
1
0
0

1
0
0

1
0
0

1
0

0
1
5
0

1
5

0
1

5
0

1
5

0
1
5
0

1
5

0
1

5
0

1 
5

0

1
0

0
1

0
0

1
0

0
1

5
0

1
5
0

1
5
0

1
0
0

1
0
0

1
5

0
1

5
0

1
5
0

1
5

0
1
5
0

1
5
0

2
0

0

1
0

0
1

5
0

1
5

0
1

0
0

1
5

0

1
5

0
1

5
0

1
0
0

1
0

0 7
0

C 
u
~
p
p
m
 

s

70 70 70 70
1
0
0 70

1
0
0

1
5
0

10
0

1
5
0

1
0
0 70

1
0
0

1
0
0

1
5
0

10
0

1
0
0

1
0
0

1 
50

15
0

1 
50

1 
50

1
5
0

1
0
0

1 
00

1
0
0

1
0
0

10
0

1
0
0

1 
50 70 50 70 70

2
0
0 50

1
5
0 7
0 50

2
0
0

5
0
0 70 70 70 70

L
a
-
p
p
m

s

50
1 
00 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 bO 50 50 50 50 50 50 50 50 50 50 50 50 50 5
0 50 50 50 50 50 50 50

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<2
0 20 20 20 20
 .

20 20 2
0 20 20 20

<
2
0 20 20 20

<
2
0

<
2
0

<
2
0

Ni
 -
p
p
m

S

50 70 70 7
0 70 30 50 50 70 70 50 50 50 70 70 70 70 70 7
0

10
0 7
0 70 70 70 70 7
0 70 70 70 70 70 70 70 70 70 7
0

10
0 70 50

1
0
0

10
0 70 50 50 50

P
b
-
p
p
m

s

30 30 50 50 70 70 50
7
0
0 10 70 20 20

10
0 20 50 50 70 70 50 20 70 50 30 50 70 70 50

10
0 70 30 30 50 20 50 30 20 50 30 50

1 
00 70 30 30 30 50

S
c
-
p
p
m

S 15 20 20 20 20 20 20 20 30 20 20 20 20 30 30 30 20 30 30 50 30 20 50 30 30 30 20 20 30 30 30 30 30 30 30 20 30 20 20 30 30 30 20 15 15

S 
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a

o
le

 
I.

 
C

h
e

m
ic

a
l 

d
a

ta
 

fo
r 

s
tr

e
a
m

 
s
e

d
im

e
n

t 
a
n
a
 

m
o
ra

in
e
 

s
e
d
im

e
n
t 

s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/
 

A
la

s
k
a
--

c
o
n
ti
n
u
e
d

CO

S
am

p
le

11
 U

8S
 

11
 0

9
S

 
1 

1 
1 

O
S 

1 
1 

1 
1 

S
I 

1 
12

S

II
 1

3
S

 
1 

1 
U

S
 

1 
1 

1 
5S

I 
1 

1o
S

II
 1

 7
S

11
 1

8
 S

 
11

 1
9
S

 
1 

1 
2
0
S

I 
1 

2
1
S

II
 2

2S

1 
1 

2
3

S
I 

1 
2

4
S

II
 2

5S
 

1 
1 

2
6

S
I 

1 
2
7
S

II
 2

8
S

I 
1 

2
9

S
II

 
3
0
5

I 
1 

31
S

II
 3

2
S

11
 3

3S
 

11
 
3
4
5

I 
1 

3
5

S
II

 
36

S
I 

1 
37

S

II
 3

6
S

 
11

 3
9S

 
11

 4
0

S
 

1
1

4
1

5
I 

1 
4
2
S

II
 4
3S
 

11
 4
4S

 
11
 4
53

 
1 

1 
46

S 
1 

1 
4
7
S

I 
1 
4<

JS
II

 4
9S

 
11

 5
05

 
11
 5

1 
S 

11
 5
2S

S 
r
-
p
p
m
 

s

50
0

50
0

50
0

50
0

50
0

50
0

50
0

30
0

,2
00

30
0

50
0

30
0

20
0

30
0

30
0

5 
00 30
0

50
0

50
0

30
0

30
0

20
0

50
0

30
0

30
0

50
0 

50
0 

30
J 

30
0 

30
0

5u
O 

30
0 

50
0 

50
0 

50
0

50
0

50
0

50
0

50
0

50
0

20
0 

50
U 

bO
O 

20
u 

50
0

V 
-p

p
m

 
s 1
5
0

2
0
0

2
0
0

2
0
0

2
0
0

20
0

20
0

20
0

30
0

30
0

20
0

20
0

2
0
0

30
0

30
0

2
0
0

2
0

0
2
0
0

2
0
0

30
0

30
0

30
0

3
0
0

2
0

0
2

0
0

2
0
0

2
0

0
2
0
0

2
0

0
30

0

30
0

20
0

20
0

2
0
0

3
0

0

1
5

0
3
0
0

2
0
0

1
5

0
30

0

3
0
0

30
0

1
5

0
1
5
0

1
5
0

W
-p

p
m

s
Y

-p
p

m
 

S
Z

n
-p

p
m

 
s

Z 
r-

p
p

m
 

s
A

u
-p

p
m

 
a

a

N N N N N N N N N N N N N N N N N N N N N N N N N N N N M N IN! N N N N N N n N N N N N N N

3
0
3
0
3
0
3
0 30 30 50 30 30 30 50 30 20 30 50 50 50 20 50 30 50 50 50 70 30 50 50 50 50 7
0 50 50 50 50 70 50 7
0 50 20 50 50 50 20 2
0 20

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0

2
0
0

2
0
0

<
2
0
0

<
2
0
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0

2
0
0

2
0
0

<
2
0
0

<
2
0
0 N N N

1
5
0

1
0
0

1
5
0

1
0
0

1 
50

15
0

1
0
0

1 
00

5
0
0

1
0
0 70 70

1
0
0

1
5
0

1 
50

1
5
0

1
0
0

2
0
0

1 
50

1
0
0

1 
00

1
0
0

1
5
0

1 
50

15
0

1
5
0

1 
50

1
5
0

3
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

1 
50

2
0
0

1
5
0

1
5
0

1
0
0

2
0
0

2
0
0

1
5
0 70

15
0

2
0
0

-
- -- N N N N N N N N N N N N -
-

_
_
-
-

-
-
 -
-

_
_

-
-
-
-
 -
-

_
_

9
.
0
0

N N N N N .2
0

N N N N N N N N -
-
-
-
-
-

Z
n

-p
p

m
 

a
a

6
0

11
 0

1
0
0

1
0
0

1
2
0

1
1
0 35

1
3

0
4

5
1
3
0

8
5

9
5

1
5

0
1

1
0

1
3
0

1
3
0

9
0

1
0
0

8
0 7
5

9
0
 

U
O 8
0
 

11
 0

 
1

2
0

1 
1
0

9
0

1
3
0 8
0 7
0

6
5

7
0

5
0

7
0

5
5

5
5

8
0

1
0

0
1

2
0

2
0

0

1
1

0
9
5

9
5

1
2

0
8
0

S
D

-p
p

m
 

a
a

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
d
-
p
p
m

aa <.
10 .2
0

<
.
1
0

.2
0

.2
0

.
2
0

<
.
1
0

.2
0

<
.
1
0

.1
0

.1
0

.
1
0

.1
0

.1
0

.
1
0

.1
0

.4
0

.1
0

<
.
1
0

<
.
1
0

<
.
1
0

.3
0

<
.
1
0

.1
0

.1
0

.1
0

.1
0

.2
0

.1
0

<
.
1
0

<
.
1
0

<
.
1
0

<
.
1
0

.1
0

.1
0

<
.
1
0

.1
0

.1
0

.2
0.

.
4
0

.1
0

.1
0

.
2
0

.
2
0

.
1
0

A
s
-
p
p
m

aa

<5 10
5

10 15 15 <5
5

<5
5

<5
5

25
5 5

15 35 15
5

<5 <5
5

<5 10 25

5 5
6
0
0 <5 <5 <5 <5 <5 <5 <5 <5 <5
5

55 20 15
5

10 30
5



T
a
b
l
e
 

I.
 

C
h
e
i
r
i
c
a
l
 
J
a
t
a
 
f
o
r
 
s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
a
n
a
 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 

A 
I 
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

L
a
t
 i

 t
u
d
e

Lo
 n
y
 i

 t
u
d
e

11
 5
3
3

1 
1 
5
4
S

1 
1 
5
5
3

1 
1 
5
o
b

11
 5
7
S

11
 5
8
S

11
 5
9
S

1 
1 
6
U
S

1 
1 
61
 S

1 
1
6
2
S

1 
1
6
3
S

1 
1 
6
4
S

1 
1 
6
5
S

1 
1 
6
6
S

1 
1 
6
7
S

1 
1 
6
3
S

11
 6
9
S

11
 
7
0
S

11
 7

1 
S

11
 7
2
S

11
 7
3
S

11
 7
4
S

11
 7
5
S

11
 7
6
S

1 
1 
7
7
S

11
 7
8
S

11
 7
9
S

11
 8
0
S

11
 o
1 

S
11
 8
2
S

11
 8
3
S

11
 8
4
S

1 
1 
8
5
S

1
1
8
o
S

11
 8
7
S

11
 8
8
S

11
 8
9
S

1 
1 
9
0
S

1 
1 
91
 S

1
1
9
2
S

11
 9
3
S

1 
1 
9
4
S

1 
1
9
5
S

1
1
9
o
S

1 
1 
9
7
S

o
O 6
0 dO 6
0 6
0 60 6
0 60 G
O 60 60 6
0 eo 6
0
6
J 60 6
0 60 o
O 60 60 o
O 6
0 b
O

o
O 6
0
6
0 6
0

o
O

6
0 6
0

6
0 6
0

6
0

6
0 o
O

o
O 6
0

6
0 6
0

6
0 o
O dO o
O 6
0

28 30 28 2
9 4
9

4
9

4
8

4
7
4
o 4
6

4
6 4
6 45 4
5 4
8

4
7 4
8
4
6

4
7

4
8 48 4
7
4
6

4
3 44 3
U

28 27 26 2
9 29 2
4
2
4

3
2 29 3
5 31 4
2

47 4
8 4
6 4
6

45 44 44

27 20 36 1 
7

23

7
13 30 59 52 44 16 40 32 21 59 46 35 52 44

9
14 10 53 12 34 11 39 49 55

a
41 37 51 59

3
54 38 43 22 37 41 56 59 45

1
4
5

1
4
5

1 
45

1
4
5

1
4
5

1
4
5

1
4
5

1 
45

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1 
45

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1 
45

1
4
5

1
4
5

1
4
5

1
4
6

1
4
6

1 
4o

1
4
6

1 
4
6

1
4
5

1
4
5

1
4
5

14
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

7
10 16 18 32 34 32 33 32 30 30 31 31 31
9 8

17 18 1 
1

14 1 
6

21 24 22 22 40 4
6 53 53 49

4
1 
3

10
2 5

52 54 41 1 
3

18 18 2
3

23 16 20

50 19
0

4
3

38 16 15
j

2
6 3
0 9
3
6 32 17 25 44
7

19 5
7

13

0
53 10 4
6 6

41 56 22 49 53 11 41 52 4
3 28 19 19 44
9 3

1 
5

3
0

45 53 51

F 
e
-
p
c
 t

 .
S

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

3
.
0

5
.
0

5.
0

3
.
0

5
.
0

3
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

2
.
0

3
.
0

5
.
0

3
.
0

3
.
0

3
.
0

1
.
5

7
.
0

5
.
0

7
.
0

5
.
0

5
.
0

7
.
0

7
.
0

5
.
0

M 
y 
- 
p 

c 
t 

.
S 1 
.
5
0

1 
.
5
0

1 
.
5
0

1 
.
0
0

1 
.
5
0

1 
.
0
0

.
5
0

1 
.
5
0

1 
.
0
0

1 
.
0
0

2
.
0
0

1 
.
0
0

2
.
0
0

1 
.
5
0

2
.
0
0

2
.
0
0

1 
.
5
0

1 
.
5
0

1
.
5
0

1
.
5
0

1 
.
5
0

1 
.
5
0

1 
.
5
0

1
.
5
0

2
.
0
0

1 
.
5
0

2
.
0
0

1 
.
5
0

1 
.
5
0

1
.
5
0

1
.
5
0

1
.
0
0

1 
.
0
0

1 
.
0
0

.
3
0

.
7
0

.1
 5

1 
.
5
0

1
.
5
0

1 
.
5
0

1 
.
5
0

1 
.
0
0

1 
.
5
0

2
.
0
0

1 
.
5
0

C
a
-
p
c
 t

 .
s

.
7
0

1 
.
0
0

.
7
0

.
7
0

.
3
0

.
2
0

.
2
0

.
3
0

.
3
0

.
1
5

1 
.
0
0

.
5
0

.
5
0

.
7
0

.
7
0

.
3
0

.
7
0

.
3
0

.
7
0

.
5
0

1 
.
0
0

.
2
0

.
3
0

.
5
0

.
5
0

.
3
0

. 
50

.
5
0

.
7
0

.
2
0

1 
.
0
0

.
2
0

.
3
0

.
5
0

.
2
0

.
2
0

.
2
0

.
5
0

.
5
0

.
5
0

.
7
0

.
2
0

.
2
0

.
5
0

.
7
0

T 
i
-
p
c
t
 .

s

.3
0

.
3
0

.
3
0

.
3
0

.
5
0

.
2
0

.
3
0

.
3
0

.
3
0

.
5
0

.
5
0

.
3
0

.
3
0

.
3
0

.
5
0

.
5
0

.
5
0

.
5
0

.
3
0

.
5
0

.
5
0

.
5
0

.
5
0

.
3
0

.
5
0

.
5
0

.
5
0

.
3
0

.
2
0

.
2
0

.
1
5

.
1
5

.
2
0

.
1
5

.
1
0

.
2
0

.
0
7

.
3
0

.
3
0

.
5
0

.
3
0

.
3
0

.
5
0

.
5
0

.
3
0

M
n
-
p
p
m

S

7
0
0

7
0
0

1
/
5
0
0

1
/
5
0
0

7
0
0

7
0
0

3
0
0

1
/
0
0
0

7
0
0

2
0
0

1
/
0
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

5
0
0

7
0
0

1 
/
O
O
O

1
/
0
0
0

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

7
0
0

1
/
0
0
0

7
0
0

1
/
0
0
0

1 
/
O
O
O

7
0
0

3
/
0
0
0

1
/
0
0
0

5
0
0

1
/
0
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

5
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

A
g
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A 
s
-
 p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
' 

N N N N N N N N N

B
-
p
p
m

S

5
0
2
0

30 3
0 70 5
0

50 50 5
0

7
0

5
0 2
0

5
0 50 50

1
0
0

1
0
0

1
0
0 3
0

5
0

50 5
0

1
0
0 7
0

2
0

1
0
0 7
0

7
0 5
0

5
0

3
0 5
0

5
0

3
0 3
0

50
<
1
0 5
0 5
0

5
0 50 5
0

70 3
0
5
0

B
a
-
p
p
m

s

7
0
0

7
0
0

7
0
0

7
0
0

5
0
0

3
0
0

3
0
0

5
0
0

5
0
0

3
0
0

5
0
0

5
0
0

7
0
0

5
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

1
/
0
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

7
0
0

5
0
0

5
0
0

3
0
0

3
0
0

2
0
0

3
0
0

3
0
0

3
0
0

3
0
0

5
0
0 20

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0



T
a
b
le

 
i,

C
h

e
m

ic
a

l 
o
a
ta

 
fo

r 
s
tr

e
a
m

 
s
e

d
im

e
n

t 
a

n
a

 
m

o
ra

in
e
 

s
e

d
im

e
n

t 
s
a

m
p

le
s
/ 

C
h
u
y
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A

la
s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m

p
le

I 
1 
5
3
S

II
 5
C
S
 

1 
1 
5
5
S
 

1 
1
5
6
S
 

1 
1 
5
7
S

I 
1 
5
8
S

II
 5
9
S
 

1 
1 
6
0
S

I 
16

1 
S

II
 6
2
S

11
 6
.5
S 

1 
1
6
4
S
 

1 
1
6
5
S
 

1 
1 
6
6
S
 

1 
1 
6
7
S

1 
16

ti
S

I 
1 
6
9
S

II
 7
0
S
 

1 
1 
71
 S
 

1 
1 
7
2
S

1 
1 
7
3
S

I 
1 
7^

,S
II
 7
5
S

I 
1
7
6
S

II
 7
7
S

1 
1
7
«
S

I 
1
7
9
S

II
 a
os

1 
18

1 
S

11
 3
3
S
 

1 
1 
8
4
S
 

1 
1 
S
5
S
 

1
1
8
6
S
 

1 
1 
8
7
S

1 
1 
8
6
S
 

1 
1 
&
9
S
 

1 
1
9
0
3
 

1 
1 
91
 S

 
1 

1 
9
2
3

1 
1 
9
3
S

I 
1
9
4
S

II
 9
5
S
 

1 
1
9
&
S
 

1 
1 
9
7
S

O
e
-p

p
m

s

1
.0

1 
.0

1
.0

1
.U

1 
.0

1
.0

1
.0

1
.5

1
.0

1
.0

1 
.0

1
.0

1 
.0

1
.0

1
.0

1
.0

1
.5

1
.0

1 
.0

1 
.5

2
.0

1
.U

2
.0

1
.5

1 
.5

2
.0

1 
.0

1
.0

1 
.0

1
.0

<1
 .

0
1

.0
1

.0
<1

 .
0

1 
.0

1 
.5

< 
1 

. 
0

1 
.5

1 
.0

1 
.5

1
. 

5
1 

. 
J

2
.0

2
.0

1 
.5

61
  
 p

 p
 m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C 
0
-
p
p
m
 

s
C 
r
-
p
p
m
 

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

30 20 50 30 2
0 10 1
0

3
0 15 1 
5

1 
0

10 30 2
0 20 30 3
0

2
0
3
0

20 20 20 20 20 3
0

2
0 30 30 2
0

20 2
0

2
0 30 20 30 20 <5 30 10 30 15 10 3
0

2
0 10

7
0

5
0 7
0

5
0

7
0

5
0

1
5
0

1
0
0 5
0 5
0

5
0
5
0

1
0
0

1
0
0

1
0
0

1
0
0

1
5
0

1
0
0

1
0
0

1
0
0

1
0
0 70

1
0
0

1
0
0

1
0
0

1
5
0

1
0
0

1
0
0

1
0
0 7
0 5
0
5
0
7
0

7
0
3
0

1
0
0 N

1
0
0 7
0

1
0
0 70 5
0

1
0
0

1
0
0 7
0

C 
u
-
p
p
m
 

s

50 5
0
7
0

3
0

1
0
0 3
0 5
0

1
0
0

5
0 50

1
0
0 3
0

1
0
0 50

1
0
0

1
0
0

1
0
0

1
0
0 7
0 50 5
0 50 5
0 50

2
0
0 7
0
 

1
0
0 5
0
 

1
0
0 5
U 5
0

5
0 5
0
5
0

2
0

3
0 5
0

7
0 50

1
0
0 50 3
0

1
0
0

1 
0
0 50

L
a
-
p
p
m

s

50 50 50 5
0 50

<
2
0 5
0

50 50 50 5
0
5
0 50 50 50 50 50 50 5
0

50 50 50 50 50 50 5
0 50 50 20 20 50

<
2
0 20 20 5
0

50
-

<
2
0 5
0 50 50 50 50 50 50 50

M
o
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

N 
i 
-
p
p
m

s

5
0 50 5
0

3
0
5
0

3
0

2
0 50 3
0
2
0

3
0 2
0

5
0 5
0 50 7
0 7
0
5
0

5
0

5
0

5
0 5
0

5
0

5
0 5
0

5
0

5
0

5
0 5
0

3
0

2
0 3
0

30 3
0

2
0

3
0 1
0 5
0

3
0 5
0

3
0
3
0 5
0 5
0

3
0

P
b
-
p
p
m

s

50 50 30 3
0 30 2
0 20 50 20 20 2
0 20 50 20 30 50 30 30 3
0

2
0

20 3
0

3
0

30 3
0 3
0

30 20 30 20 1
0

2
0

2
0 10

<
1
0 5
0

<
1
0 5
0

1
0

3
0

2
0
2
0 5
0
5
0

20

S 
c
-
p
p
m

s

15 15 15 15 20 15
7

20 10 10 15 10 15 15 2
0

20 20 2
0

15 20 20 2
0

2
0 20 20 2
0

20 2
0 15 10 10 10 15 10 10 1
0 5

2
0 15 2
0 15 1
0

<!
0

15 10

S
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a
o

le
 

I
C

h
e

m
ic

a
l 

d
a

ta
 

fo
r 

s
tr

e
a
m

 
s
e
d
im

e
n
t 

a
n
a
 

m
o
ra

in
e
 

s
e
d
im

e
n
t 

s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/
 

A
la

s
k
a

 c
o

n
ti
n

u
e

d

S
ar

ap
 I

 e

11
 5
3
S
 

11
 5
4
S
 

11
 5
5
S
 

11
 5
o
S

I 
1 
5
7
S

II
 5
8
S
 

1 
1 
5
9
S
 

1 
1
6
U
S
 

1 
16

1 
S 

1
1
6
2
$

1
1
6
3
S
 

1 
1 
6
4
S
 

1 
1
6
5
S
 

1 
1 
6
6
S
 

1
1
6
7
S

1
1
6
8
S

I 
1
6
9
S

II
 7
J
S
 

11
 7
1 

S 
11
 7
2S

11
 7
3
$

I 
1
7
4
S

II
 7
5
S
 

1 
1 
7
6
S

I 
1 
7
7
S

II
 7
3
S
 

11
 7
9
S

I 
1 
B
U
S

II
 8
1 

S
I 
1
8
2
S

II
 8
3
S
 

1
1
8
4
S
 

11
 8
5
S
 

1 
1
8
6
S
 

1 
1
8
7
S

I 
1
8
8
S
 

1
1
8
9
S

II
 9
U
S
 

1 
19

1 
S 

1 
1
9
2
S

I 
1
9
3
S

II
 9

4
S

 
1

1
9

5
S

 
11

 9
6

S
 

1 
1 
9

/S

S 
r-

p
p
m

s

20
U

5
0
0

2
0
0

1
0

0
0

0
0

0
0

0
20

U
2

0
0

2
0

0
2
0
0

2
0

0
2
0
0

2
0
0

2
0
0

2u
U

2
0

0
3

0
0

2
0
0

3
0

0
3
0
0

50
U

2
0

0
2

0
0

3
0
0

3
0

0

20
U

2
0
0

^0
0

2
0

0
20

U

2U
O

1
0

0
20

U
1

0
0

1
0
0

1
0
0 N

3
0
0

2
0
0

2
0
0

3
0
0

1
0
0

2
0

0
3U

O
3
0
0

V
-p

p
m

s 1
5
0

1
5
0

1
5
0

1
5
0

1
5
0

1
0

0
1

0
0

2
0
0

' 
1
5
0

1
5
0

2
0
0

1
0
0

1
5
0

1
5
0

2
0
0

2
0

0
2
0
0

2
0

0
1
5
0

1
5

0

2
0

0
2
0
0

2
0
0

2
0
0

20
U

2U
U

2
0

0
2

0
0

1
5
0

1
0
0

1U
O

1
0
0

15
U

1
0
0

1
0
0

1
0

0
7
0

1
5
0

1
5
U

1
5

0

1
5
0

1
0

0
2

0
0

1
5
0

1
5
0

W
-p

p
m

s

N N N N N M N N N N N N N N N N N N N N N N N N N N N N N N .N N N N N N N N N N N N N N N

Y 
- 

p 
p 

m
S

2
0

2
0

2
0

5
0

3
0

2
0

1
0

2
0

1 
5

1
5 2
0

2
0

2
0

2
0 3
0

3
0

5
0

3
0

2
0

3
0

5
0

3
0 3
0

2
0

2
0

2
0

2
0

2
0

2
0

1
0

1
0 1
0

2
0

1
0

1
0

1
0

0
0 2
0

2
0

2
0

2
0 1
0

2U 2
0

1
0

Z
n

-p
p

m
s

N N N N N N N N N N N N N N N

<
2
0
0

<
2
0
0

<
2
0
0

<
2

0
0

<
2

0
0

<
2

0
0

<
2
0
0

<
2

0
0

<
2

0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2

0
0

<
2
0
0

<
2
0
0 N N

<
2

0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N N

<
2
0
0 N

2
0

0
2

0
0

<
2

0
0

Z 
r-

p
p
m

s

1
0

0
1

5
0 7
0

2
0

0
1

5
0 5
0

5
0

0
1

0
0

7
0

5
0

0

1
0
0 7
0

7
0

2
0

0
2

0
0

1
0

0
1

0
0

2
0

0 5
0

1
0

0

2
0

0
2
0
0

2
0

0
1
0
0

1
0

0

1
0

0
1

0
0

7
0

1
0
0 7
0

5
0

5
0
 

.
7

0
5
0

7
0 7
0

O
 0

1
0
0

7
0

2
0
0

1
0

0
1
0
0

1
0

0
1

0
0

1
0
0

A
u
-p

 p
m

aa

_
_ -
-
 -
-

N N -
-

-
-

-
-

 
  

_
_

-
-

-
-

-
-

N N N -
-

N N N -
-

-
-

-
-

-
-

_
_

-
-

-
-

-
-

-
-

_
_

-
-

-
-

-
-

-
-

_
_

-
-

-
-

N N N -
-

-
-

N  

Z
n

-p
p

m
a
a 1

3
0

8
0

1
0

0
8
0

7
5

7
0

4
0

7
0

7
0

6
0

8
5

6
5

1
2

0
6

5
6
0

8
5

7
5

8
5

1
3

0
8

5

7
0

7
5

9
5

1
0

0
8
5

1
2

0
1
2
0

1
0
0

9
5

1
2
0

1
2
0

1
4

0
8

0
5

5
1
8
0

1
5
0

1
2

0
1

3
0

7
5

7
5

8
0

7
5

1
4

0
1
3
0

8
0

S
b

-p
p

m
a
a

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
d
-p

p
m

a
a .2

0
.1

0
<

.1
 0

< 
. 

1 
0

.2
0

.1
0

< 
. 

1 
0

.2
0

.1
0

<
.1

0

.1
0

.1
0

.3
0

.1
0

.1
0

.1
0

.1
0

.1
0

.4
0

.1
0

.1
0

.1
0

.1
0

.1
0

.1
0

.2
0

.1
0

.3
0

.1
0

.1
0

.2
0

.1
0

.1
0

.1
0

.4
0

.3
0

.3
0

.2
0

.1
0

.1
0

.2
0

.1
0

.2
0

.1
0

.1
0

A 
s
-p

p
m

a
a

2
5

<
5

1
0 5

<
5

<
5 N 5

<
5

<
5

<
5 N

1
0

<
5 <
5

1
0

<
5

<
5 2
0 5

<
5 5 5 5 N

1
0 5

<
5

<
5 1
0 5

<
5

<
5 <
5

1
0

1 
0 5

2
0

<
5

<
5

<
5

<
5 1
5

<
5

<
5



T
a
b
l
e
 

1.
 

C
h
e
m
i
c
a
l
 
da
ta
 
fo

r 
s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
a
n
d
 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 

A 
I a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

La
 t

 i
 t

 u
de

L
o
n
y
i
 t
ua
e

11
 9
8S

1 
19
9S

1
2
0
C
S

1
2
L
M
S

1
2
0
2
S

1
2
0
3
S

1
2
0
4
S

1
2
0
5
S

1
2
0
6
S

1
2
0
7
S

1
2
0
8
S

1
2
0
9
S

1
2
1
0
S

1 
2
1
1
S

1
2
1
2
S

12
1 
3S

1 
2
1
4
S

12
1 
5S

1 
2
1
6
S

1 
21
 7
S

12
1 
8S

1
2
1
9
S

1
2
2
0
S

1
2
2
1
S

1
2
2
2
S

1
2
2
3
S

1
2
2
4
S

1
2
2
5
S

1 
2
2
6
$

1
2
2
7
S

1 
2
2
3
S

1
2
2
9
S

1 
2
3
0
S

1
2
3
1
S

1
2
3
2
S

1
2
3
3
S

1
2
3
4
S

1
2
3
5
S

1 
2
3
6
S

1 
2
3
7
S

1
2
3
8
S

1
2
3
9
S

12
4I
JS

1
2
4
1
S

12
<.

2S

oU 60 60 60 60 60 6
0 60 60 00 60 60 6
0

60 60 o
O 60 60 60 60 60 o'
J

60 60 6
0 6
0 61 61 61 60 60 6
0 60 60 60 oO 61 61 60 60 60 60 60 o
O 60

4
4 26 27 27 29 30 22 25 32 29 35 43 44 44 4
2

42 55 5o 42 54 57 57 58 58 58 58
0 0 0

59 59 55 48 58 55 54
0 0

54 54 49 57 57 4
9 42

56 40
4

43 53 37 51 36 55 36

8
26 17 21 15 12 31 42 34
0

39 58 16 26 21 25 15
9

34 41 38 45 48 47
4

15 26
6

29 51 33 18 36 29
7

1
4
5

1
4
5

14
5

14
5

1
4
5

1
4
6

14
6

1 
46

14
6

1
4
6

14
5

14
5

14
5

1
4
5

1
4
5

1
4
5

1
4
5

14
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

14
5

14
4

14
4

14
5

1
4
5

14
5

1
4
5

14
5

14
4

1 
44

1 
44

14
5

14
5

14
4

1 
44

20 44 50 54 50 0
13 11

1 8

4
8 40 40 40 48 45 10 11 41 12 10 7 4 8 8 9
16 16 18 16 16 50 54
9 4 3

17 16 53 49 50 18 18 4
6 55

31 41 24 29
0

1 
1

23 20
6

55 22 36 51 46 32 12 46
6

30 31 49 29
6

33 5& 15 56 47 25 40 44 37 59 23 39 31 13 35
8

20 59 59 45 44
9

F 
e
-
p
c
 t

 .
s 7
.
0

7
.
0

7
.
0

7
.
0

7
.
0

7
.
0

7
.
0

7
.
0

5
.
0

5
.
0

5
.
0

7
.
0

7
.
0

7
.
0

7
.
0

5
.
0

5.
0

3
.
0

5
.
0

5.
0

5.
0

5.
0

3
.
0

3
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

3
.
0

5
.
0

5
.
0

7
.
0

3
.
0

7
.
0

5
.
0

5
.
0

5
.
0

3
.
0

7
.
0

3.
0

2
.
0

5.
0

M
g
-
p
c
 t

 .
S 1 
.
5
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

.5
0

.7
0

.
5
0

2
.
0
0

1
.
5
0

2
.
0
0

2
.
0
0

1 
.
0
0

1 
.0
0

1 
.0

0
2
.
0
0

1 
.5
0

1 
.5
0

.
5
0

1 
.
0
0

2
.
0
0

1 
.5

0

2
.
0
0

2
.
0
0

2
.
0
0

.7
0

1 
.0

0

1 
.5

0
.
5
0

1
.
5
0

3
.
0
0

.5
0

2
.
0
0

1
.
5
0

2
.
0
0

3
.
0
0

3
.
0
0

1 
.
0
0

2
.
0
0

1
.
0
0

1 
.
0
0

3
.
0
0

C
a
-
p
c
 t
 .

s

.5
0

.3
0

.7
0

1 
.
0
0

1 
.
0
0

.
7
0

.
5
0

1 
.
5
0

.
5
0

.
5
0

.
3
0

.
5
0

.7
0

.
7
0

.
7
0

.
2
0

.
3
0

.
3
0

.
3
0

1 
.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

2
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

2
.
0
0

.
5
0

.
5
0

.
7
0

.
2
0

1 
.
0
0

1 
.
0
0

.
5
0

2
.
0
0

.
7
0

.2
.0

0
2
.
0
0

.
5
0

.
7
0

.2
0

.7
0

2
.
0
0

T 
i 
-
p
c
 t
 .

s

.
5
0

.5
0

.5
0

.5
0

.
5
0

.5
0

.
3
0

.5
0

.3
0

.
3
0

.3
0

.
5
0

.5
0

.5
0

.5
0

.
2
0

.3
0

.2
0

.3
0

.
2
0

.2
0

.3
0

.
2
0

.2
0

.
3
0

.3
0

.
3
0

.3
0

.2
0

.2
0

.2
0

.2
0

.2
0

.2
0

.
2
0

.2
0

.
3
0

.
2
0

.
3
0

.2
0

.
3
0

.
2
0

.1
5

.
3
0

.2
0

M
n
-
p
p
m

s

7
0
0

1
/
5
0
0

1
/
0
0
0

5
/
0
0
0

2
/
0
0
0

5
/
0
0
0

1
/
0
0
0

3
/
0
0
0

3
/
0
0
0

1 
/
O
O
O

1
/
0
0
0

1
/
5
0
0

1
/
0
0
0

1 
/
5
0
0

1 
/
5
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

5
0
0

5
0
0

7
0
0

7
0
0

I/
 0
0
0

1
/
0
0
0

5
0
0

7
0
0

7
0
0

5
0
0

7
0
0

7
0
0

1
/
0
0
0

5
0
0

7
0
0

7
0
0

1 
/
O
O
O

7
0
0

5
0
0

1
/
0
0
0

7
0
0

7
0
0

1
/
0
0
0

A 
g-
 p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

As
- 
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

S 1
0
0 70 70

1
0
0

1
0
0

1
0
0 70 10 50 50 70 7
0 70 7
0 70 5
0 50 20 50 50 20 30 3
0 10

<
1
0

<
1
0

<
1
0 20 2
0 20 20 50 20 10

<
1
0 2
0

<
1
0

<
1
0

O
O 3
0 30

<
1
0 30 30 10

Q
a
-
p
p
m

s

1 
/
O
O
O

7
0
0

7
0
0

7
0
0

1 
/
O
O
O

1 
/
O
O
O

7
0
0

50
0

50
0

7
0
0

5
0
0

7
0
0

7
0
0

1
/
0
0
0

1 
/
O
O
O

5
0
0

5
0
0

3
0
0

50
0

15
0

3
0
0

5
0
0

5
0
0

3
0
0 N

2
0
0 50

1
5
0

3
0
0

3
0
0

3
0
0

5
0
0

3
0
0

2
0
0

1
5
0

5
0
0

<
2
0

3
0
0

<
2
0 5
0

5
0
0

1
0
0

3
0
0

5
0
0

10
0



T
a
C
l
e
 

1.
 

Cn
er
r.
ic
al
 
d
a
t
a
 
fo

r 
s
c
r
e
a
m
 
s
e
o
i
m
e
n
t
 
an

a 
m
o
r
a
i
n
e

s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
,
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 

A 
I 
a
s
k
a
  
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

1 
1 
9
d
b
 

1 
1 
9
9
S
 

1 
2
0
0
S
 

1 
20
1 

S 
1 
2
0
2
S

1
2
0
3
S
 

1
2
0
4
S
 

1
2
0
5
S
 

1
2
0
6
S
 

1
2
0
7
S

1
2
0
&
S
 

1
2
G
9
S
 

1
2
1
0
S
 

12
 1
1S
 

1
2
1
2
S

12
1 
3S
 

1 
21

 A
S 

12
1 
5S
 

1 
21

 6
S 

12
1 
7S

12
1 
3S

 
1 
21
 V
S 

1
2
2
0
S
 

1
2
2
1
 S

 
1
2
2
2
S

1
2
2
3
S
 

1
2
2
A
S
 

1
2
2
5
S
 

1
2
2
6
S
 

1
2
2
7
S

1
2
2
8
S
 

1
2
2
9
5
 

1 
2
3
0
S
 

1 
2
3
1
S
 

1
2
3
2
S

1
2
3
3
S
 

1
2
3
4
S
 

1
2
3
5
S
 

1
2
3
6
S
 

1
2
3
7
S

1
2
3
o
S
 

1
2
3
9
J
 

12
<.
OS
 

1
2
O
S
 

1
2
4
2
S

be
-p

pn
> 

B
i
-
p
p
m
 

C
o
-
p
p
m
 

s 
s 

s

2.
0 

2.
0 

2.
0 

2.
0 

2.
0

1.
5 

1.
0 

1.
0 

1.
0 

2.
0

1.
5

1.
5 

2.
0 

<:
.0
 

1.
5

1.
0 

1.
5 

1.
0 

1.
0 

0
.
0

1 
.0

 
1.

0 
1.

0 
1.

0 
0
.
0

<1
 .
0 

f< 
0
.
0
 

1.
0 

1.
0

1.
0 

1.
0 

1 
.0
 

<
1
.
0
 

0
.
0

1.
0 

0
.
0
 

0
.
0
 

0
.
0 N 1 
.0

 
1 
.0
 

1 
.0

 
1.
0 :i

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

20
 

50
 

50
 

70
 

50 70
 

20
 

70
 

30
 

20 20
 

30
 

20
 

20
 

20 10
 

20
 

10
 

10
 

20 20
 

20
 

10
 

10
 

30 30
 

50
 

50
 

30
 

10 10
 

10
 

10
 

10
 

50 10
 

50
 

30
 

50
 

50 10
 

50
 

20
 

10
 

50

C
r
-
p
p
m
 

C
o
-
p
p
m
 

L
a
-
p
p
m
 

M
o
-
p
p
m
 

's 
s 

s 
s

10
0 

10
0 

10
0 

10
0 

1 
00 70

 
1
0
0
 

10
0 20
 

70

1
0
0
 

1
0
0
 

1
0
0
 

1
0
0
 

10
0 70
 

1
0
0
 

50
 

50
 

15
0

1
0
0
 

70
 

70
 

50
 

1
5
0

15
0 

15
0 

1 
50

 
20

0 70 70
 

10
0 

1
0
0
 

10
0 70 50
 

1
0
0
 

10
0 

10
0 

10
0

1
5
0
 

15
0 

1
0
0
 

10
0 

15
0

1
0
0
 

1
5
0
 

1
0
0
 

10
0 

1
0
0

10
0 70
 

15
0 20
 

50 50
 

1
0
0
 

1
0
0
 

50
 

1
0
0 30
 

70
 

70
 

30
 

1
0
0 70
 

70
 

10
 

50
 

1
0
0

1
0
0
 

1
5
0
 

1
5
0
 

70
 

30

1
0
0
 

50
 

30
 

7
0
 

3
0
0 30
 

2
0
0
 

1
5
0
 

1
5
0
 

1 
50 30

 
2
0
0
 

50
 

30
 

1
5
0

50
 

50
 

50
 

50
 

50 50
 

50
 

50
 

50
 

50 50
 

50
 

50
 

50
 

50 50
<
2
0
 

<
2
0
 

<
2
0
 

50 50
 

30
 

<
2
0
 

<
2
0
 

<
2
0

<
2
0

<
2
0
 

<
2
0
 

<
2
0
 

<
2
0

<
2
0
 

5
0
 

<
2
0
 

<
2
0
 

<
2
0

<
2
0
 

<
2
0
 

<
2
0
 N 

<
2
0

<
2
0
 

20
 

20
 

<
2
0

<
2
0

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m
 

N
i
-
p
p
m
 

P
b
-
p
p
m
 

S
c
-
p
p
m
 

S
n
-
p
p
m
 

s 
s 

s 
s 

s

<
2
0
 

<
2
0
 

<
2
0
 

<
2
0
 

<
2
0

<
2
0
 

<
2
0
 

1 
<
2
0
 

<
2
0
 

<
2
0

<
2
0
 

<
2
0
 

<
2
0
 

<
2
0
 

<
2
0

<
2
0
 

<
2
0
 

<
2
0
 

<
2
0
 

<
2
0

<
2
0
 

<
2
0
 

<
2
0
 

<
2
0
 

<
2
0

<
2
0
 

<
2
0
 

<
2
0
 

<
2
0
 

<
2
0

<
2
0
 

<
2
0
 

<
2
0
 

<
2
0
 

<
2
0

<
2
0
 

<
2
0
 

<
2
0

<
2
0
 

<
2
0

<
2
0
 

<
2
0
 

<
2
0
 

<
2
0
 

<
2
0

7
0

1
0
0
 

7
0
 

70
 

70

1
0
0
 

50
 

70
 

20
 

50 50
 

50
 

50
 

50
 

50 20
 

30
 

20
 

30
 

50 30
 

30
 

20
 

20
 

50 50
 

7
0
 

70
 

70
 

20 20
 

3
0
 

20
 

30
 

50 20
 

70
 

70
 

70
 

70 30
 

10
0 50
 

30
 

7
0

70
 

70
 

70
 

50
 

1 
00 70

 
20

 
30

 N 
50 50

 
50
 

50
 

50
 

50 30
 

20
 

10
 

10
 

0
0 10
 

50
 

10
 

10
 

0
0

0
0
0
0
 N 10
 

10 10
 

20
 

10
 

10
 

10 10
 

10
 

30
 

<
1
0
 

0
0 10
 

0
0
 

20
 

30
 

10

20
 

20
 

20
 

20
 

20 15
 

1 
5

20
 

10
 

15 15 20
 

20
 

20
 

20 10
 

1 
5

10
 

10
 

20 15
 

15 10
 

10
 

30 30
 

30
 

30
 

20
 

10 10
 

15 10
 

20
 

20 10
 

30
 

15
 

30
 

30 10
 

30
 

10
 

10
 

30

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
r-» -O f\j r\j r\i

OOOOO OOOOO oOOi/"»O 
f\j T  O oo O

OOOOO i/>Oi/>Oir> 
oOoOi/i-Oi/"*

tnOOOO 
N-OOO-OO

OOOi/"»O 
N-i/>OOi/>

«  r- «  (M ^- <

OOtnoO
i^i^ivjrvjr^-

(\J    »~

tllll 
III!!

I I I I I 
'ill!

I I 
I I

I I 
I I

I II 
I 2 2 I I

II 
I I

III
I I I 2 2

II 
2 2 2 | I ,22.2

OOOOO OOOOO 
Oi/">oi/"»o oor-uir-

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
o »  1/1 tr» oj

OOOOO 
OOOOO 
co rvj no no <\j

02000 
O 000 
f\j f\j <\j rvj

0000 
0000 
f\j rvj <\j ru

OO2OO 
00 00 
f\j f\j euro

OOZ 
00 
f\j <\j

O2OO 
O 00 
<\j <\j <\j

ZOO2O 
00 O 
no no no

O2OOZ 
O 00

OOOOO 
OOOOO 
<\j rvj <\j <\j rvj

ooooo ooooo OOOOO 
rsjrsjf\j<\jrsj

OOOOO OOi/1OO OOOOO OOOOO OOOOO OOOOO

2ZZ22 Z2Z22 ZZ222

OOOOO 
OOOOO

OOOOO OOOOO 
i/lOOOO

OOOOO 
OOOu-lO

ru t  »  r 

OOOOO 
ir»u-»COO 
«  t  «  <   f\j

OOOOO 
OOOi/lO 
rvj ro ro «  « 

OOOOO OOOOO 
OOi^>OO 
«  r\j«  rorvj

OOOOO 
OOOOO 
    rot     nj

»  ^- i- »- »- i- i- <M   »-»-

OOOOO O O »        ,  « « ,    f  rvjr\jrsj 
<\jr\jf\jf\irsj

(\jf\Jr\ir\jrsj 
rsj»\jr\j(\j(\j rsjrsjf\|f\|f\i



T
a

b
le

 
I.

 
C

h
e
m

ic
a
l 

d
a
ta

 
fo

r 
s
tr

e
a

m
 

s
e

d
im

e
n

t 
a

n
d

 
m

o
ra

in
e

 
s
e
d
im

e
n
t 

s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a
ti
o
n
a
l 

F
o
re

s
t/
 

A
la

s
k
a
  
 c

o
n
ti
n
u
e
d

S 
d 

m 
p 

I 
e

L
a

ti
tu

d
e

L
o
n
g
 i
 t

u
o

e

1
2
4
3
S

1
2
4
4
S

1 
2
4
5
S

1
2
4
6
S

1 
24
 7
S

1
2
4
8
S

1
2
4
9
S

1
2
5
U
S

1
2
5
1
S

1
2
5
2
S

1
2
5
3
S

1
2
5
4
S

1
2
5
5
S

1
2
5
0
S

1
2
5
7
S

1
2
5
8
S

1
2
5
9
S

1
2
6
U
S

12
61

 S
1
2
6
2
$

1 
2
6
3
S

1 
2
6
4
3

1 
2
6
5
S

1 
2
6
6
S

1
2
6
7
S

1
2
6
6
S

1 
2
6
9
S

1 
2
7
0
S

1
2
7
1
S

1
2
7
2
S

1
2
7
3
S

1
2
7
4
S

1 
2
7
5
S

1
2
7
6
S

1
2
7
7
S

1
2
7
H
S

1 
2
7
9
S

1 
2
8
0
S

1 
2
8
1
S

1
2
8
2
S

1 2
8
3
S

1
2
8
4
S

1 
2S

S5
S

1 
2
8
6
S

1
2
8
7
S

oO 60 60 61
1

60 60 00 60 60 6
0

60 60 cO 60 60 60 60 cO 60 oO 60 60 60 60 60 60 60 dO 60 6
0 60 60 60 6
0 60 O
U

60 dO 60 60 60 60 60 60 60

4
0 40 43 42 32 34 30 33 34 33 31 56 55 55 4
8

47 4
6

4 
1

4 
7

39 42 31 33 36 33 33 33 34 32 4
0 39 41 39 22 22 25 24 16 32 32 3d 40 41 39 1 
8

8
54 27 54 4
4 2U 34 21 59 54 50
3 4 1

33 10 39 21 52
2

33 50 10 41 26 21 49
3

22
5

53 28 19 36 24 29 42 20 50 16 53
5

39 54 50

1 
44

1 
44

1 
44

1 
44

14
5

14
5

14
5

14
5

14
5

14
5

14
5

1 
44

1 
44

1 
44 14
4

1 
44

1 
44

1 
44

1 
44

1 
44

1 
44

14
5

14
5

14
5

14
5

1«
,5

14
5

14
5

14
5

14
5

14
5

14
5

14
5

14
6

14
6

14
6

14
6

1
4
6

14
5

14
5

14
5

14
5

14
5

14
5

14
6

51 48 45 46 26 18 14 13 14
8

13 50 54 53 55 47 45 52 53 49 46 24 20 14 15 11 10
8

1 
1

13 15 15 19 24 36 27 18 31 9 9

15 16 13 19 26

59
4

44 32 58 14
7

42 18 54 10
2

12 11 30 36 24
9

27 50 35 50 4
54 30 58 45
4

15 32 32 26 45 43 1 
7

31 37 58 19 50 58
5

49 35
0

F
e
-
p
c
t
 .

s

3.
0

7.
0

7
.
0

5.
0

2
.
0

3
.
0

5.
0

5
.
0

7
.
0

5
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

5.
0

7.
0

5
.
0

7
.
0

1
0
.
0

5
.
0

1
0
.
0

7
.
0

5
.
0

7.
0

5.
0

5.
0

5.
0

5
.
0

7.
0

5.
0

5.
0

7
.
0

7
.
0

2
0
.
0

1
0
.
0

7
.
0

1
0
.
0

5.
0

7
.
0

7
.
0

7
.
0

1
0
.
0

7
.
0

1
0
.
0

7.
0

M
y
-
 p
C
 t
 .

S 1 
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

.
5
0

1 
.
0
0

1 
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

5.
0C

J
5
.
0
0

1 
.
5
0

2
.
0
0

1 
.
0
0

5
.
0
0

7
.
0
0

2
.
0
0

5
.
0
0

2
.
0
0

1 
.
5
0

2
.
0
0

1 
.5

0

2
.
0
0

2
.
0
0

2
.
0
0

1 
.
5
0

1 
.5

0

1
.
5
0

2
.
0
0

2
.
0
0

5
.
0
0

1 
.
5
0

1 
.
0
0

2
.
0
0

1 
.
5
0

1 
.
5
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

1 
.
5
0

C
a
-
p
c
 t

 .
s

.
7
0

3
.
0
0

1.
 5
0

2
.
0
0

.3
0

.7
0

1 
.
0
0

1
.
0
0

3
.
0
0

1 
.
0
0

2
.
0
0

3
.
0
0

5
.
0
0

5
.
0
0

1 
.
0
0

1 
.5

0
1
.
0
0

5
.
0
0

7
.
0
0

2
.
0
0

3
.
0
0

1 
.0

0
1
.
5
0

1
.
5
0

1 
.
0
0

1
.
5
0

1 
.5

0
1
.
5
0

3
.
0
0

2
.
0
0

1 
.
0
0

1 
.0

0
1
.
5
0

3
.
0
0

.
5
0

.
5
0

1 
.0

0
.
5
0

1
.
5
0

1
.
5
0

1 
.
0
0

1
.
5
0

1
.
G
O

2
.
0
0

.5
0

T 
i 
-p

c 
t 

.
s

.2
0

.2
0

.3
0

.2
0

.2
0

.2
0

.5
0

.5
0

.5
0

.
5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.
3
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.
5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

M
n
-
p
p
m

s

7
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

1
/
0
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
5
0
0

1
/
5
0
0

7
0
0

1
/
0
0
0

7
0
0

1
/
0
0
0

1
/
5
0
0

7
0
0

7
0
0

3
/
0
0
0

1
/
5
0
0

1
/
5
0
0

1
/
0
0
0

1
/
0
0
0

1
/
5
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1.
/5
00

1
/
0
0
0

2
/
0
0
0

1
,
0
0
0

7
0
0

1 
/
5
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

1
/
5
0
0

1 
/
5
0
0

1
/
5
0
0

1 
,
5
0
0

1 
,
0
0
0

Ag
- 
p
p
m

s

N N N N N N N N N N N N N N
. 

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
s
-
 p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

s

10
<
1
0 10

0
0 20 50 20 50 50 50 70 70

<
1
0 20 50

1
0
0

1
0
0 20 10 50 10 70 50 30 50 70 70 50 50 50 50 50 30

1
0
0

1
5
0

1
0
0

15
0

1
0
0

.5
0

50 50 50 50 50
1
0
0

B
a
-
p
p
m

s

3
0
0

1
5
0

30
0

10
0

30
0

30
0

7
0
0

70
0

70
0

1 
,
0
0
0

7
0
0

1 
,
0
0
0

<
2
0

<
2
0

1
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

30
0

<2
0

7
0
0

20
0

1 
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1
,
5
0
0

1 
,
5
0
0

1
,
0
0
0

1
,
5
0
0

1 
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

7
0
0

50
0

1
,
0
0
0

7
0
0

1 
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1
,
5
0
0

1
,
5
0
0

1 
,
0
0
0

1
,
5
0
0

1
,
5
0
0



T
a
b
l
e
 

I.
C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
an
d 

m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
AI
 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

1 
2
4
3
S
 

1 
2
4
4
S
 

1
2
4
5
S
 

1 
2
4
6
S
 

1
2
4
7
S

1
2
4
9
S
 

1
2
5
0
S
 

1 
25
1 

S 
1
2
5
2
S

1 
2
5
3
S
 

1 
2
5
4
S
 

1 
2
5
5
S
 

1 
2
5
6
S
 

1 
2
5
7
5

1 
2
5
8
S
 

1
2
5
9
S
 

1 
2
6
0
S
 

12
61
 S

 
1 
2
6
2
S

1
2
6
3
S
 

1
2
6
4
S
 

1
2
6
5
S
 

1 
2
6
6
S
 

1 
2
o
7
S

1
2
6
8
S
 

1 
2
6
9
S
 

1
2
7
0
S
 

1 
27

1 
S 

1 
2
7
2
S

1
2
7
3
3
 

1
2
7
4
S
 

1 
2
7
5
S
 

1
2
7
6
S
 

1
2
7
7
S

1 
27
<J
S 

1 
2
7
9
S

1
2
8
U
S
 

1 
2
8
1
S
 

1 
2
8
2
S

1 
2
8
3
S
 

1 
2
8
4
S
 

1 
2
3
5
S
 

1
2
3
6
$
 

1
2
8
7
S

B
e
-p

p
m

s <
1

.0
1

.0
1

.0
<

1
.0 1
.0

1
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

<
1

.0 N
2

.0

2
.0

2
.0

<
1

.0
<

1
.0

1 
.5

<
1

.0
2

.0
2

.0
2

.0
2

.0

2
.0

2
.0

2
.0

2
.0

2
.0

1
.5

2
.0

2
.0

1 
.5

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

b
i 
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o

-p
p

m

s

20 5
0

20 3
0

2
0

50 2
0

3
0 3
0

3
0 30 5
0

50 7
0 2
0 7
0 20 5
0

1
0

0 3
0

7
0

70 50 30 2
0 3
0 50 30 2
0 50 3
0 5
0

3
0

1
0

0 50 3
0 50 2
0 50 5
0 30 50 30 50 3
0

C 
r
-
p
p
m
 

s

50 1
5
0

15
0

15
0 50 50 70

1 
50 70

10
0

10
0

1
5
0

15
0

15
0

10
0

1
5
0

1 
50

2
0
0

2
0
0

1
0
0

2
0
0

1
5
0

1
0
0

1
0
0

1
0
0

10
0

1
0
0

10
0

1
0
0

1
0
0

10
0 

1
0
0
 

1
0
0
 

1
/
0
0
0
 

1
5
0

1
0
0

2
0
0

1
5
0

1
0
0

1 
50

1
5
0

1
5
0

2
0
0

1 
50

1
5
0

C 
u
-
p
p
m
 

S

50
1
0
0

1
0
0

2
0
0 30 70 50

1
0
0

1
0
0

1
0
0 70

1
0
0

2
0
0

50
0 50

1 
50 30

3
0
0

3
0
0 70

1
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0 30 50

10
0

10
0 50

1
0
0

10
0

1
0
0

1
0
0

1
5
0 70 50

1
0
0 50 50

1
0
0

1
0
0

1
5
0

1
0
0

15
0

1
0
0

L
a
-
 p
p
m

s

20 20 20 20 20 20 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

M 
0 
- 
p 
p 
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N n n N N N N N N

N
b
-
p
p
m

s

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0 20

<
2
0

<
2
0

<
2
0

<
2
0 20 20

<
2
0 20

<
2
0

<
2
0 20

<
2
0

<
2
0 20

<
2
0 20 20 20 20

<
2
0 20

<
2
0

<
2
0

<
2
0

<
2
0 20

<
2
0 20 20

N
i
-
p
p
m

s

30
10

0 50 70 20 30 30 50 30 50 50
10

0
10
0

10
0 50

10
0 50 10
0

15
0 50 10
0 70 50 50 30 50 50 50 50 70 50 10
0 50

2
0
0 70 70

10
0 70 50 70 70 70 50 70 70

P
b
-
p
p
m

s

10 10 20 10 10 30 20 30 30 20 20 20 10 10 20 50 20 20 15 20 20 50 30 20 10 50 50 50 50 50 50 70 20 20 50 20 50 20 30 70 50 50 30 50 30

S
c
-
p
p
m

s

10 30 20 20 10 10 20 20 20 20 20 30 50 50 20 30 20 50 70 20 50 30 20 20 15 20 20 20 20 20 20 30 30 50 20 20 30 20 20 20 20 30 20 30 30

S
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a
b
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
a
n
a
 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
 
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

1
2
4
3
S
 

1 
2
4
4
S
 

1 
2
4
5
S

S 
r-

p
p
n

V
-p

p
m

 
s

W
-p

p
m

 
s

Y
-p

p
m

 
s

Z 
n
-p

p
m

 
s

1
2
4
7
S

1 
2
4
S
S
 

1
2
4
9
S
 

1
2
5
0
S
 

1
2
5
1
 S

 
1
2
5
2
S

1
2
5
3
S
 

1
2
5
A
S
 

1
2
5
5
S
 

1
2
5
6
S
 

1
2
5
7
S

1
2
5
S
S
 

1
2
5
9
S
 

1
2
6
0
S
 

1
2
6
1
S
 

1
2
6
2
S

1
2
o
3
S
 

1
2
6
4
S
 

1
2
6
5
S
 

1
2
6
o
S
 

1
2
6
7
S

1
2
6
9
S
 

1
2
7
0
S
 

1
2
7
1
 S

 
1
2
7
2
S

1
2
7
3
S
 

1
2
7
4
S
 

1
2
7
S
S
 

1
2
7
6
S
 

1
2
7
7
S

1
2
7
3
S
 

1
2
7
9
S
 

1
2
S
J
S
 

1
2
8
1
S
 

1
2
8
2
S

1
2
S
3
S
 

1 
2
8
4
S
 

1
2
8
5
S
 

1 
2
8
6
S
 

1
2
8
7
S

2
0
0

2
0
0

2
0
U

2
0
0

2
0
0

2
0
0

3
U
O

2
0
0

5
0
0

3
0
0

2
0
0

2
0
0

<
1
0
G

<
1
0
0

3
G
O

5
0
0

5
U
O

11
10

10
0

3
0
0

1
5
0

3
0
0

5
U
O

5
0
0

5
0
0

70
0

5
0
0

SO
U

7
0
0

3
U
O

3
0
0

5
0
0

3
0
0

2
0
0

2
0
0

2
0
0

3
0
0

3
0
0

70
0

70
0

5
0
0

7
0
0

3
0
0

50
0

2
0
0

1
0
0

2
0
0

2
0
G

1
5
0

1
0
0

1
0
0

10
d

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

3
0
0

3
0
0

1
5
0

2
0
0

1
0
0

2
0
0

3
0
0

2
0
0

3
0
0

2
0
0

2
0
0

3
0
0

1
5
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

5
0
0

2
0
0

2
0
0

3
0
0

2
0
0

1
5
0

2
0
0

2
0
0

2
0
U

2
0
0

3
0
0

2
0
0

N N N N N N N N N N  N N N N N N N N N N N N N N N N N N N
3
0
0 N N N N N N N N N N N N N N N

2
0 2
0
3
0

1 
0

1
0

1 
5

3
0

3
0

2
0

2
0

7
0
5
0

5
0 3
0
3
0

5
0

3
0

3
0
5
0
3
0

3
0 3
0
3
0

5
0
3
0

5
0

5
0
3
0

5
0
3
0 3
0
5
0

5
0
7
0 50 3
0

50 3
0 3
0

3
0

3
0
5
0

2
0 5
0

5
0

<
2
0
0

<
2
0
0

<
2
0
0 N

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0

<-
20
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

2
0
U

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0

2
0
0

2
0
0

<
2
0
0

<
2
0
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

3
0
0

<
2
0
0

2
0
0

2
0
0

<
2
0
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0

2
0
0

<
2
0
0

2
0
0

<
2
0
0

Z 
r-

p
p
m

 
s

70 20 70 50 50 70
20

0
2
0
0

1
0
0

1
0
0

3
0
0

1
5
0 20 20

3
0
0

2
0
0

30
0 50 50

1
5
0

5
0

1
5

0
20

0
2
0
0

2
0
0

20
0

1
5
0

1
5
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

20
0

2
0
0

1
5
0

2
0
0

2
0
0

1
5

0
1
5
0

2
0
0

A 
u 

 p
p

m
 

a
a

Z
n
-p

p
m

 
a

a 1
0
0

4
5

1
1
0 25

1
7

0

1
9
0

8
0

2
6
0

7
5

1
5

0

7
5

1
0

0
6

0
6

0
8
0

1
4
0

5
0

6
0

6
0

6
0

7
0

1
8

0
1
2
0

1
0
0

5
0

8
0

1
2

0
9

0
6
5

1
4
5

1
0
5

1
8
0

8
0

1
1
5

1
4

0

9
0

1
1
0

8
0

9
0

1
2
0

1
2

5
1
2
0

9
5

9
0

1
2
0

S
b

-p
p

m
 

a
a

N N N N N N N N N N N N N N N N N N
 

N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
d
-
p
p
m

aa

.
2
0

.
2
0

.
1
0

.
1
0

.
3
0

.
2
0

.
1
0

.
2
0

.
1
0

.
1
0

.
1
0

.
2
0

.
2
0

.
2
0

.
1
0

.
1
0

.
1
0

.
2
0

.
1
0

.
1
0

.
1
0

.
3
0

.
1
0

.
1
0

<
.
1
0

.
1
0

.
1
0

<
.
1
0

.
1
0

.
3
0

.
2
0

.
3
0

.
1
0

.
2
0

.
2
0

.
1
0

.
1
0

.
1
0

.
3
0

.
3
0

.
2
0

.
2
0

.
1
0

.
1
0

.
2
0

A 
s
~
p
p
m

a
a

<
5 <
5

<5 <5 2
5

4
5 <5 <5 <5 <5 <
5 <5 <5 <5 25 15
5 5

<5 1
0

<5 15
5

1
5 1
0

1
0

1
5 5

<5 <5 2
0

2
5

<
5

<
5 1
0

<
5 15 <5 2
0 15 15 15
5

10 <
5

J



T
a

o
le

 
I.

 
C

h
e
m

ic
a
l 

d
a
ta

 
fo

r 
s
tr

e
a
m

 
s
e
d
im

e
n
t 

a
n
a
 

m
o

ra
in

e
 

s
e
d
im

e
n
t 

s
a

m
p

le
s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t/

 
A

I 
a

s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m
p
l
e

1 
2
8
8
S

1
2
8
9
S

1 
2
9
U
S

12
91

 S
1
2
9
2
S

1
2
9
3
S

1
2
9
4
S

1
2
9
5
S

1 
2
9
o
S

1
2
9
7
S

1
2
9
8
S

1
2
9
9
S

1
3
0
0
S

1
3
0
1
S

1
3
0
2
S

1
3
0
3
S

1
3
0
4
S

1
3
0
5
S

1 
3
0
6
S

1
3
0
7
S

1 
3
0
3
S

1
3
0
9
S

13
1 
OS

13
1 
IS

13
1 
2S

13
1 
35

13
1 
4S

13
1 
5S

1
3
1
6
S

13
1 
7S

1
3
1
8
S

1
3
1
9
S

1
3
2
0
S

1
3
2
1
S

1
3
2
2
S

1
3
2
3
S

1
3
2
4
S

1
3
2
5
S

1
3
2
6
S

1
3
2
7
S

1
3
2
8
S

1
3
2
9
S

1
3
3
U
S

13
31

 S
1
3
3
2
S

La
 1

 1
 C
od

e

60 60 60 60 oO 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 oO 60 60 6U 60 eO 60 o
O

00
,

61 61 61 60 60 60 60 60 60 60 60 60 60 60

25
 
14

23
 
23

23
 

51
42
 

&
40

 
34

43
 
38

44
 
26

44
 
16

43
 
13

42
 

12

42
 
46

4
2
1
5

42
 
52

41
 
56

38
 
40

44
 
24

43
 
31

42
 
48

41
 

41
42
 

1U

41
 

19
4 

1 
28

41
 

38
39

 
54

39
 
43

39
 
38

38
 
38

37
 

2
37
 
35

36
 
55

3d
 

31
7 

8
7 

14
7 

14
47

 
4

46
 

fa
48

 
41

51
 
24

52
 
30

54
 
25

44
 

1 
7

42
 
46

42
 
39

41
 
12

1
0
1
7

L
o
n
g
 i 
tu

de

1
4
6

1 
46

1 
46

14
5

14
5

14
5

14
4

1 
44

14
4

14
4

1 
44

1 
44

14
5

14
5

14
5

1 
44

14
4

14
4

1 
44

14
4

1 
4
4

1
4
4

1 
4
4

1 
4
4

1
4
4

1 
4
4

1 
4
4

1 
4
4

1
4
4

1
4
4

1
4
4

1
4
5

1
4
5

1 
44

1
4
5

1
4
5

1
4
5

1
4
5

1 
4
5

14
5

14
5

14
5

14
5

1 
46

14
8

37 33 26 15 21 26 14 1 
4 2 6 6

10 16 19 21 14 14
4 7 7

10 14 19 20 13 14
2

34 23 20 20
2 2

58 41 42 41 44 50 52 51 54 58
7

28

15 28 15
3

22

d
16 30 13 31 26 12 34
7

45

6 6
29 15 34 54 10 32 21 55 2t
t

36 14 14 31 5 1 
3

13 40 20 50 40 35
0 6

50 33 46
2

10

F
e
-
p
c
t

i

7. 7. 7. 7. 7.

10
. 5. 7. 7. 7. 5. 3. 5. 5. 7. S. 3. 5. 3.

10
. 2. 5. 3. 2. 5. 5 
.

5. 5. 7. 7. 5.
  
7. 7. 5.

10
. 5. 5. 5. 5. 5. 7. 7. 5. 2. 5.

. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

M
g
-
p
c
t
 .

s 2
.
0
0

1 
.5
0

2
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

1 
.0
0

1 
.
5
0

1 
.5
0

1 
.5

0

1 
.5
0

1 
.
0
0

2
.
0
0

1 
.5

0
2
.
0
0

1 
.0
0

1 
.0

0
2
.
0
0

1 
.0

0
3
.
0
0

.
5
0

1 
.0
0

1 
.0
0

1 
.0

0
1 
.0
0

1 
.
5
0

1 
.5

0
1 
.5

0
2
.
0
0

1 
.
0
0

1 
.
0
0

1 
.5

0
1
.
5
0

1 
.5

0
2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1 
.
5
0

1 
.
5
0

2
.
0
0

1
.
5
0

.2
0

1
.
5
0

C 
a
-
p
c
 t

 .
 

T 
i 
-p

c 
t 
.

s 1 
.
0
0

.
5
0

.
7
0

2
.
0
0

2
.
0
0

5
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

5
.
0
0

1 
.
0
0

1 
.0

0
2
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0
 

 
3
.
0
0

5
.
0
0

2
.
0
0

3
.
0
0

2
.
U
O

2
.
0
0

2
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1
.
0
0

1 
.
5
0

1 
.
0
0

1
.
0
0

1 
.
0
0

1
.
0
0

1
.
5
0

1 
.
0
0

1
.
0
0

.
7
0

1 
.
0
0

1 
.
0
0

2
.
0
0

1 
.5

0
.
2
0

1
.
0
0

s

.
5
0

.
5
0

.
5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.
3
0

.5
0

.2
0

.
5
0

.5
0

.
5
0

.2
0

.
2
0

.5
0

.3
0

.5
0

.2
0

.5
0

.5
0

.2
0

.
5
0

.5
0

.
5
0

.5
0

.5
0

.
5
0

.
3
0

.5
0

.5
0

.5
0

.5
0

.
5
0

.5
0

.5
0

.5
0

.5
0

.
5
0

.5
0

.5
0

.1
0

.5
0

M
n
-
p
p
m
 

A
g
-
 p
p
m

s 1
/
5
0
0

2
/
0
0
0

2
/
0
0
0

2
/
0
0
0

1
/
5
0
0

1
/
0
0
0

1
/
0
0
0

1
/
5
0
0

1 
/
O
O
O

1 
/
O
O
O

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

1
/
0
0
0

7
0
0

7
0
0

1
/
0
0
0

7
0
0

1
/
0
0
0

5
0
0

1 
/
O
O
O

7
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

1
/
0
0
0

7
0
0

7
0
0

7
0
0

7
0
0

1 
/
O
O
O

7
0
0

1
/
5
0
0

1 
/
5
0
0

3
/
0
0
0

1
/
5
0
0

2
/
0
0
0

1 
/
O
O
O

1 
/
O
O
O

1
/
5
0
0

1
/
0
0
0

5
0
0

5
0
0

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
s
-
p
p
m
 

A
u
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

s

N N N N N N 
.

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

8
-
p
p
m

S 1
0
0

1
0
0

1
0
0 50 70 20 20 50 20

1
5
0 20 20 50 50 70 3
0

1
0
0 50 50 2
0 30 30 20 30 30 50 50 50 50 5
0

50 50 70 50 70 50 50 50 50 50 50 50 30 70 70

B
a
-
p
p
m

s 1 /
oo

d
1
/
0
0
0

1
/
5
0
0

1 
/
5
0
0

1 
/
5
0
0

3
0
0

7
0
0

1 
/
O
O
O

1 
/
O
O
O

1 
/
O
O
O

1 
/
O
O
O

1
/
0
0
0

1 
/
O
O
O

1
/
0
0
0

1 
/
O
O
O

1 
/
O
O
O

1
/
0
0
0

1 
/
O
O
O

7
0
0

1 
/
O
O
O

7
0
0

5
0
0

7
0
0

7
0
0

7
0
0

1 
/
O
O
O

1 
/
O
O
O

1 
/
O
O
O

7
0
0

7
0
0

1 
/
O
O
O

7
0
0

70
0

7
0
0

1 
/
O
O
O

1 
/
O
O
O

7
0
0

7
0
0

7
0
0

1
/
0
0
0

1 
/
O
O
O

1 
/
O
O
O

1 
/
O
O
O

3
0
0

7
0
0



T
a
b
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
a
n
a
 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 

A 
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

o CO

S 
a
m
p
 I
e

1
2
8
8
S
 

1
2
8
V
S
 

1
2
9
0
S
 

1
2
9
1
S
 

1
2
9
2
S

1
2
9
3
S
 

1
2
9
A
S
 

1
2
9
5
S
 

1
2
9
6
S
 

1
2
9
7
3

1
2
9
8
S
 

1
2
9
9
S
 

1
3
0
0
S
 

1 
3
0
1
S
 

1
3
0
2
S

1
3
0
3
S
 

1
3
C
K
S
 

1
3
0
S
S
 

1
3
0
6
S
 

1
3
0
7
S

1 
3
0
8
S
 

1
3
0
9
S
 

1
3
1
0
S
 

13
1 
1S

 
13
1 
2S

13
1 
3S
 

1 
31
 A
S 

1
3
1
5
S
 

1
3
1
6
S
 

13
1 
7S

1
3
1
8
S
 

1
3
1
9
S
 

1 
3
2
U
S
 

1
3
2
1
S
 

1
3
2
2
S

1 
3

2
3

S
 

1
3

2
A

S
 

1 
3

2
5

S
 

1
3

2
6

S
 

1
3

2
7

S

1
3
2
8
S
 

1
3
2
9
S
 

1 
3
3
U
S
 

1 
3
3
1
S
 

1
3
3
2
S

3 
e -

 P
 p
 m

2.
 J
 

2
.
0
 

2.
0 

2.
3 

2.
0

2
.
0
 

2.
0 

2.
0 

2.
0 

2.
0

2.
0 

2.
0 

2.
0 

2.
0 

2.
0

1.
5

2.
0 

2.
0

2.
0 

2.
0 

2.
0 

2.
0 

2.
0

2.
0

2.
0 

2.
0 

2.
0 

7.
0 

1.
0

ti
i 
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N fJ N N N N N N N N N N N N N N N N N N N N N N N N N

C 
o
-
p
p
m

s

50 50 50 30 30 50 50 30 20 20 20 10 30 20 30 10 10 20 20 50 10 15 10 10 10 20 20 15 30 30 20 20 20 20 50 20 30 30 30 30 50 50 30 <5 10

C 
r
-
p
p
m

s

1 
50

2
0
0

1 
50

1
5
0

15
0

1
0
0

1
0
0

1
0
0

1
0
0 70

1
0
0 50

1
0
0

1
0
0

1
0
0 70 70

1
0
0 20

1
5
0 30 50 50 50 50 ,7
0

7U
 

1
0
0
 

1
0
0
 

1
0
0

1
0
0

1
5
0

15
0

1
5
0

15
0

1 
50

15
0

15
0

1
5
0

1
5
0

15
0

1
5
0

1
0
0

0
0 70

C 
u
-
p
p
m
 

s

10
0

1
0
0

1 
50

1
0
0

1
0
0

1
0
0 50 70 50 50 50 30 70 50

1
0
0 20 20 50 20

2
0
0 15 20 20 15 30 50 50 50

. 
70 70 50 50

1
0
0 50

1
0
0 50

1
0
0 70

1
0
0 70 70 70 5
0 10 50

L
a
-
p
p
m

s

50 50 50 50 50 50 70
1
0
0 50 50

1 
00 50 50 50 50 50 50

1 
00 50 50 50 50

1
0
0 50 50
-

50 50 70 5
0 50 50 50 70 50 50

1
0
0 50 50 50 50 50 50 50

1
0
0 50

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

20 20 20 20 20

<
2
0

<
2
0 20

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

  
<
2
0

<
2
0 20

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0 20 20 20 20 20

' 
20 20 20 20 20 20 20 20 20 2
0 20 20

Ni
 -
p
p
m

s

70 50 70 70 70

1
0
0 50 50 50 50 50 20 50 50 50 30 30 50 20 70 2
0

2
0 20 20 15 30 20 20 50 5
0 50 50 50 50 70 50 50 50 50 50 50 50 50 10 50

P
b
-
p
p
m

s

50 50 30 50 50 20 50 30 50 50 50 50 50 50 30 30 50 50 30 50 20 20 30 20 30 30 50 50 30 20 20 30 50 50 30 50 50 50 50 50 50 50 50
1 
00 30

S
c
-
p
p
m

s

30 2
0 30 30 30 50 20 20 2
0 20 20 10 20 20 20 15 15 20 15 30

7
30 20 10 20 20 20 20 20 20 20 20 30 20 30 30 20 20 20 20 30 30 20 10 20

S
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a
o
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 

fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
an
d

m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 

A 
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

1
2
8
6
$

1
2
9
0
S
 

1
2
9
1
S
 

1
2
9
2
S

1
2
9
3
S
 

1
2
9
4
S
 

1
2
9
5
S
 

1
2
9
6
S
 

1
2
9
7
S

1
2
9
8
S
 

1
2
9
9
S
 

1
3
0
0
S
 

1 
3
0
1
S
 

1
3
0
2
S

1
3
U
3
S
 

1
3
0
4
S
 

1
3
0
5
3
 

1
3
0
6
3
 

1
3
0
7
S

1
3
0
8
S
 

1
3
0
9
S
 

13
1 
OS
 

1 
3
1
1
S
 

1 
3
1
2
S

1 
31

 3
S 

1
3
U
S
 

13
1 
5S

 
1 
31
 o
S 

1
3
1
7
S

1 
3
1
8
S
 

1
3
1
9
S
 

1 
3
2
u
S
 

1
3
2
1
S
 

1 
3
2
2
S

1
3
2
3
S
 

1 
3
2
4
S
 

1 
3
2
5
S
 

1 
3
2
6
S
 

1
3
2
7
S

1
3
2
3
S
 

1 
3
2
9
S
 

1 
3
3
0
S
 

1
3
3
1
S
 

1
3
3
2
S

S 
r
-
p
p
m
 

s

7U
O 

20
0 

30
0 

50
0

50
0

20
0

50
0

30
0

50
0

30
0

50
0

70
0

50
0

50
0

50
0

70
0

50
0

50
0

50
0

50
0

3U
U 

50
J 

50
0 

50
0 

50
0

50
0

30
0

50
0

50
0

50
0

50
0

50
0

50
0

50
0

50
0

50
0

30
0

50
0

20
0

50
0

20
0 

30
0 

20
0

' 
<
1
0
0
 

30
0

V-
pp

ir
. 

s 30
0

20
0

30
0

20
0

20
0

2
0
0 50

2
0
0

20
0

15
0

2
0
0

10
0

20
0

20
0

20
0

10
0

15
0

2
0
0

10
0

20
0

10
0

15
0

10
0

1
0
0

15
0

15
0

15
0

20
0

20
0

2
0
0

20
0

20
0

20
0

20
0

3
0
0

W
-
p
p
m
 

s
Y
-
p
p
m
 

1 
s

N N N N N N N N N N N N N N N N N N N N n N N N N N N N N N N N N N N N N N N N N N N N N

50 30 3
0 30 50 50 50 50 50 50 50 50 30 2
0 50 70 20 5
0 20 30 30 3
0 30 10 50 30 3
0 50 50 50 20 50 50 50 50 50 50 50 50 30 50 50 50

1 
00 30

Z
n
-
p
p
m
 

s <
2
0
0

2
0
0

2
0
0

<
2
0
0

<
2
0
0 N N N N 

<
2
0
0 N N

<
2
0
0
 

<
2
0
0
 

<
2
0
0 N N

<
2
0
0
 

<
2
0
0
 

<
2
0
0

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0

<
2
0
0
 N N

<
2
0
0
 N

<
2
0
0

<
2
0
0 N N

<
2
0
0 N

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0

<
2
0
0

2
0
0

<
2
0
0

<
2
0
0 N

Z 
r
-
p
p
m
 

s

1
5
0

2
0
0

2
0
0

2
0
0

2
0
0

1
0
0

2
0
0

2
0
0

3
0
0

2
0
0

3
0
0

7
0
0

2
0
0

2
0
0

2
0
0

5
0
0

30
0

3
0
0

3
0
0

2
0
0

2
0
0

3
0
0

5
0
0

1
0
0

5
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

3
0
0

3
0
0

3
0
0

5
0
0

1
0
0

2
0
0

2
0
0

2
0
0

3
0
0

2
0
0

3
0
0

1
5
0

2
0
0

A
u
-
p
p
m
 

aa
Z
n
-
p
p
m
 

aa

75 9
0

1
0
0

1
1
0
8
0

4
5 55 85 65 70 75 30

11
5 8
0 8
0 3
0 40 9
0 25 75 2
5 25 3
0 5
10

5
10
5

6
5 65 6
0

65 55 6
0

8
5 50 85 75

1
0
0

1
0
0

1
1
0 85 75 25 50

S
b
-
p
p
m
 

aa

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
d
-
p
p
m

aa

.1
0

.1
0

.1
0

.2
0

.1
0

.1
0

.2
0

.1
0

.1
0

.1
0

.1
0

<
.
1
0

.2
0

.2
0

.1
0

.1
0

.1
0

.1
0

<
.
1
0

<
.
1
0

<
.
1
0

<
.
1
0

<
.
1
0

<
.
1
0

<
.
1
0

<
.
1
0

<
.
1
0

.1
0

.1
0

<.
10

<.
10

<.
10 .1
0

<
.
1
0

.1
0

<
.
1
0

.1
0

<
.
1
0

<
.
1
0

.2
0

.2
0

.1
0

.1
0

<
.
1
0

.1
0

A
s
-
p
p
m

aa

10 20
5

10 .1
0 5 5 5 5

<5

5 5
20 10 10 10
5 5 5

10

5 5 5 5
10

5
10
5

10 15 10 10 10 10 10

5
10
5 5 5

1 
5

10
5

10
5



T 
a 

o 
I 

e 
I.

 
C

h
e

m
ic

a
l 

d
a
ta

 
fo

r 
s
tr

e
a
m

 
s
e

d
im

e
n

t 
a
n
d
 

m
o
ra

in
e
 

s
e

d
im

e
n

t 
s
a

m
p

le
s
* 

C
h
u
y
a
c
h
 

N
a
ti
o
n
a
l 

F
o

re
s
t/

 
A

la
s
k
a
--

c
o
n
ti
n
u
e
d

S
a

m
p

le
L 

a 
11

 t
u
d
e

L
o

n
y
 i
 t

u
d

e

1 
3
3
3
S

1
3
3
4
S

1
3
3
5
S

1
3
3
6
S

1
3
3
7
S

1
3
3
8
S

1
3
3
9
S

1 
3
4
0
S

1
3
4
1
S

1
3
4
2
S

1
3
4
3
S

1
3
4
4
S

1
3
4
5
S

1
3
4
o
S

1 
3
4
7
S

1
3
4
3
S

1 
3
4
9
S

1
3
5
0
S

1
3
5
1
 S

1
3
5
2
S

1 
3
5
3
S

13
5<

,S
1
3
5
5
S

1
3
5
6
S

1
3
5
7
S

1
3
5
8
S

1
3
5
9
S

1
3
6
U
S

1
3
o
l
S

1 
3
6
2
S

1
3
6
3
S

1 
3
6
4
S

1
3
6
6
S

1
3
6
7
S

1
3
6
8
6

1
3
6
9
S

1
3
7
0
S

1 
37
1 

S
1
3
7
2
S

1
3
7
3
S

1
3
7
4
S

1
3
7
5
3

1
3
7
6
S

1
3
7
7
5

1
3
7
o
3

5
9
6
0

6
0

6
0
6
0

6
0
6
0

6
0
6
0
6
0 59 5
9
5
9

6
0

6
0

60 dO 6
0

60 6
0

o
O
6
0

6
0
6
0

o
O

6
0 to 6
0

6
0
6
0

6
0 6
0

6
0

6
0

6
0

6
0
6
0

6
0 6
0

6
0

6
0 60 60 6
0 6
0

58 4 
1

39 39 39 38 3
7 37 37 3d 55 57 5
9 5

1 
2

1 
3

1 
5

3
5 29 2
7

2
o 2
6

24 2
3

1 
7

2
9 27 2
6 24 2
3 22 19 2
0 1 
7

1 
5

33 42 4
6 4
8

45 52 51 54 <>
4

42

49 34 40 23
2

47 15 12 40 51 44 4
8

15 43 22 48 27
2 2

21 51 38 55 28 52 18 53 54 40 50 54 3
0 3

14 55 31 58 27 2
3

51 21 44 51 22 3
8

1 
47

1 
44

14
4

1 
44

1 
44

1 
44

1
4
4

1 
44

1
4
4

1
4
4

1
4
4

1 
44

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1 
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
5

1 
45

1 
45

1
4
5

1
4
5

1
4
5

14
5

1
4
5

1
4
5

53 1 
7

16
9 7 3

3
3

25 22 20 24 17
7

2
8

20 15 13
8

11
7 8 14 10
7 7

2
7 17 21 20 14 13 13 21 2
3 18

4
29 41 41 45 4
? 51 52 51 5
0

32
2

1 
4

54 3d

2
3
8 55 5
9

1
8

5
6 23 5
6 2
0

13 46 15
7

38 54 52 14 1 
7

4
7

42 1 
0

12 23 4
7

23 12 2
8

42 59 29 55 22 15 41 50 1 
1

59 52 59 56

F 
e
-p

c
 t
 .

s

5
.0

5
.0

5
.0

3
.0

5
.0

5
.0

5
.0

2
.0

7
.0

5
.0

7
.0

7
.0

3
.0

5
.0

3
.0

3
.0

5
.0

7
.0

7
.0

7
.0

3
.0

7
.0

5
.0

7
.0

1
0

.0

7
.0

3
.0

2
.0

5
.0

5
.0

7
.0

3
.0

5
.0

5
.0

5
.0

5
.0

1
0
.0

1
0

.0
7

.0
7

.0

1
0
.0

7
.0

1
0

.0
1
0
.0

5
.0

M
g

-p
c
 t
 .

s 1 
.5

0
1 

.0
0

1 
.5

0
1 

.0
0

1 
.5

0

1 
.5

0
1 

.5
0

.5
0

2
.0

0
1 

.5
0

2
.0

0
2

.0
0

.3
0

1 
.5

0
1
.5

0

1
.0

0
1 

.5
0

2
.0

0
1 

.5
0

1 
.5

0

.5
0

2 
.0

0
1 

.0
0

1 
.5

0
2

.0
0

.3
0

1 
.0

0
.2

0
1 

.5
0

1
.5

0

1 
.5

0
.5

0
1

.5
0

1 
.5

0
1
.5

0

1
.5

0
5

.0
0

2
.0

0
1

.5
0

2
.0

0

2
.0

0
1 

.5
0

3
.0

0
2
.0

0
1 
.5

0

C 
a
-p

c
 t
 .

s

.3
0

2
.0

0
2

.0
0

1 
.5

0
2

.0
0

1
.5

0
1
.0

0
3

.0
0

3
.0

0
2
.0

0

1 
.0

0
.7

0
.5

0
.5

0
.5

0

.3
0

.7
0

1 
.0

0
.7

0
.5

0

.5
0

.7
0

.3
0

1
.0

0
1 

.0
0

.7
0

1 
.0

0
.7

0
.5

0
1 

.0
0

.5
0

.7
0

.7
0

1 
.0

0
.5

0

1
.0

0
5
.0

0
1 

.0
0

.5
0

2
.0

0

.7
0

2
.0

0
2

.0
0

3
.0

0
1

.0
0

T 
i 
- 

p 
c 

t 
.

.5
0

 
.7

0
 

.5
0
 

.2
0
 

.5
0

.5
0

 
.5

0
 

.1
0

 
.5

0
 

.5
0

.5
0

 
.5

0
 

.1
5

 
.5

0
 

.5
0

.3
0

 
.5

0
 

.5
0

 
.5

0
 

.5
0

.3
0

 
.5

0
 

.3
0

 
.5

0
 

.5
0

.5
0

 
.3

0
 

.2
0
 

.5
0

 
.5

0

.5
0

 
.3

0
 

.5
0

 
.5

0
 

.5
0

.5
0

 
.5

0
 

.5
0

 
.5

0
 

.5
0

1
.0

0
.5

0
.5

0
1 

.0
0

.5
0

M
n
-
p
p
m

s

5
0
0

1
,
5
0
0

1
,
0
0
0

7
0
0

1
,
5
0
0

7
0
0

1
,
0
0
0

5
0
0

1
,
0
0
0

1
,
0
0
0

1 
,
5
0
0

1
,
0
0
0

3
,
0
0
0

1
,
0
0
0

7
0
0

5
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

7
0
0

1
,
0
0
0

7
0
0

1
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

7
0
0

3
0
0

1 
,
5
0
0

1
,
5
0
0

1
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1
,
0
0
0

2
,
0
0
0

2
,
0
0
0

1
,
0
0
0

1
,
0
0
0

>
5
,
0
0
0

1
,
0
0
0

2
,
0
0
0

3
,
0
0
0

2
,
0
0
0

A
g
-
 p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
s
-
 p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

" s

5
0 50 2
0

2
0 5
0

5
0

1
0
0

1
0
0 5
0

2
0

1
0
0

1
5
0 1
0

1
0
0 7
0

7
0

7
0 50

1
0
0 5
0

50 5
0

3
0 50 50 3
0 50 2
0

1
0
0 7
0

70 5
0

70
1
0
0

1
0
0 5
0 50

1
0
0

1
0
0 7
0

1
0
0 2
0

5
0

50 5
0

B
a
-
p
p
m

s

5
0
0

5
0
0

7
0
0

7
0
0

1 
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

2
,
0
0
0

2
0
0

1
,
0
0
0

7
0
0

7
0
0

1 
,
0
0
0

1 
,
0
0
0

7
0
0

1 
,
0
0
0

5
0
0

1
,
0
0
0

5
0
0

1 
,
0
0
0

1
,
0
0
0

7
0
0

3
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

7
0
0

7
0
0

1 
,
0
0
0

7
0
0

1
,
0
0
0

7
0
0

1
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

1
,
5
0
0

1 
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1
,
5
0
0

1
,
0
0
0



T
d
L
L
e
 

I.
 

C
h
e
m

ic
a
l 

d
a

ta
 

fo
r 

s
tr

e
a
m

 
s
e
d
im

e
n
t 

a
n
d
 

m
o

ra
in

e
 

s
e

d
im

e
n

t 
s
a

m
p

le
s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/
 

A
la

s
k
a

--
c
o

n
ti
n

u
e

d

S
a 

m
p 

I 
e

1 
3
3
3
S
 

1 
3
3
4
S
 

1
3
3
5
S
 

1 
3
3
6
S
 

1
3
3
7
S

1
3
3
3
S
 

1 
3
3
9
S
 

1
3
4
0
S
 

1
3
4
1
S
 

1
3
A
2
S

1
3
A
3
S
 

1 
3
A
A
S
 

1
3
A
5
S
 

1
3
4
6
S
 

1
3
A
7
S

1
3
4
8
S
 

1
3
A
V
S
 

1 
3
5
0
S
 

1
3
5
1
S
 

1
3
5
2
S

1
3
5
3
S
 

1
3
5
A
S
 

1
3
5
5
S
 

1
3
5
6
S
 

1
3
5
7
S

1
3
5
3
S
 

1 
3
5
9
S
 

1
3
6
0
S
 

1
3
6
1
 S
 

1 
3
6
2
S

1 
3
6
3
S
 

1 
3
6
4
S
 

1 
3
6
o
S
 

1 
3
6
7
S
 

1 
3
6
S
S

1 
3
6
9
S
 

1 
3
7
0
S
 

1
3
7
1
S
 

1
3
7
2
S
 

1 
3
7
3
S

1 
3
7
4
S
 

1 
3
7
5
S
 

1 
3
7
6
S
 

1
3
7
7
S
 

1 
3
7
8
S

be
-i
 

s

1.
5

2.
0 

2.
0 

2.
0 

2.
0

2.
0

2.
0 

2.
0 

1.
0 

1.
5

1.
5

1 
.5

1.
5 

1.
0 

2.
0

5.
0 

2
.
0
 

2.
0 

2
.
0
 

2
.
0

2.
0 

2.
0 

2
.
U

2.
0 

2.
0 

2
.
U
 

2.
0 

2
.
0

2
.
U
 

2.
U 

2.
0 

2.
0

b 
1 -

 p
 p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C 
o
-
p
p
m

s

20 20 20 15 20 20 50 10 30 20 50 50 70 10 20 70 30 50 50 30 10 20 20 30 50

5 5
<5 50 30 50 30 20 20 50 20 70 50 20 30 30 50 70 50 5U

C 
r
-
p
p
m
 

s

20 20 2U 15 20 20 50 10 30 20 50 50 70 10 20 70 30 50 50 30 10 20 20 30 50

5 5
<5 50 30 50 30 20 20 50 20 70 50 2U 30 30 50 7U 50 5U

15
0 50

10
0 70

15
0

15
0

1 
50 30

1
0
0

10
0

15
0

15
0

30
10

0
1
0
0 70

10
0

1 
00

10
0

1
0
0 50

10
C 50

10
0

15
0 20 20 20

10
U

10
0

10
0 70

10
0

15
0

1
0
0

10
0

2
0
0

15
0

10
0

1
0
0

1
0
0

10
0

15
0

10
0

10
0

C
u
-
p
p
m
 

S

70 50 30 3
0 50 50

1 
0
0

30
1
0
0 30

1
0
0

15
0 50 5
0 50

1
0
0 50 7
0

70 70 20 70 70
1
0
0

1 
00 30 30
5

1
0
0 7
0 70 50 50 50

1
0
0 50

1 
0
0

1
0
0

1
0
0 70

1
0
0 50

1 
50

1
0
0 50

L
a
-
p
p
m

s

50 50 50 50 50 50 50 50 70 50 50 50 50 50 50 50 50 50 50 50 50 50
N

50 50

5
0
0 50

1 
50 5U 50 50 50 50 50 50 50 70 50 50

1
0
0 50

1 
00 50

2
0
0 50

M
o
-
p
p
m

s

N N N N N N N N N N N 5 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

S

20 20 20 20 20 20 20
<
2
0

<
2
0

<
2
0

<
2
0

<
2
0 20 20 20 20 20 20 2
0 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 2
0 20

<
2
0 20 2
0 20 20 20

<
2
0

N 
i -
p
p
m

s

70 20 50 30 50 50 7
0

20 50 50 70
1
0
0

20 50 50 5
0 50 50 70 7
0 20 50 50 50 70 50 50 <5 50 50 50 20 50 50 50 3
0

1
0
0 70 50 50 5
0 50

10
0 20 50

P 
b
-
p
p
m

s

20 50 20 30 50 50 50 20 50 50 50 50 20 20 20 50 50 70 70 50 20 50 30 50 70 50 30 30 50 50 50 30 30 10 50 50 50 50 50 50 50 30 70 70 50

S
c
-
p
p
m

s

20 20 20 10 20 20 20 10 20 20 20 20 10 20 20 15 20 30 20 2
0 30 20 1U 20

' 
30 30 15 15 20 20 20 15 20 20 20 20 50 20 20 3
Q 3U 30 30 30 20

S
n
-
p
p
m

s

,M N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a
b
l
e
 

I.
 

C
n
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
s
t
r
e
j
m
 
s
e
d
i
m
e
n
t
 
a
n
a
 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
  
 c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

1 
3
3
3
S
 

1 
3
3
4
S
 

1 
3
3
5
S
 

1 
3
3
6
S
 

1 
3
3
7
S

1 
33
dS
 

1
3
3
9
S
 

1 
3
4
0
S
 

1 
34

1 
S 

1 
3
4
2
S

1
3
4
3
S
 

1
3
4
4
S
 

1 
3
4
5
S
 

1 
3
4
6
S
 

1 
34
 7
S

1 
3
4
8
S
 

1 
3
4
9
S
 

1 
3
5
0
S
 

1 
35

1 
S 

1 
3
5
2
S

1 
3
5
3
S
 

1 
3
5
4
S
 

1 
3
5
5
S
 

1
3
5
6
S
 

1
3
5
7
S

1 
3
5
d
S
 

1 
3
5
9
S
 

1 
3
6
U
S
 

1 
36

1 
S 

1 
3
6
2
S

1 
3
6
3
S
 

1
3
6
4
S
 

1 
3
6
6
S
 

1
3
6
7
S
 

1 
3
6
d
3

1
3
6
9
S
 

1 
3
7
0
S
 

1 
3
7
1
S
 

1 
3
7
2
S
 

1 
3
7
3
S

1
3
7
4
S

1
3
7
6
S
 

1 
3
7
7
S
 

1 
3
7
8
S

S 
r
-
p
p
m
 

s

10
0

50
0

50
0

50
0

50
0

50
0

50
0

20
0

70
0

70
0

50
0 

50
0 

<
1
0
0
 

30
0 

30
0

20
0

30
0

30
0

30
0

20
0

1 
JJ

 
3U
O 

10
U 

30
0 

3U
O

<
1
0
0
 

2U
U

<
1
0
0
 

2U
O 

3U
O

20
0 

20
U 

30
0 

30
0 

20
0

30
0 

SO
U 

50
0 

2U
O 

30
0

30
0

50
0

50
0

30
0

30
0

V 
-
p
p
m
 

s 20
0

10
0

15
0

10
0

20
0

20
0

2
0
0 50

20
0

20
0

3
0
0

20
0

10
0

15
0

13
0

15
0

20
0

20
0

20
0

20
0

10
U 

20
0 

15
0 

20
0 

20
0

1
0

0
1
5
0 5
0

2
0

0
2
0
0

20
0

2
0
0

2
0
0

2
0
0

2
0

0

2
0
0

3
0
0

30
0

30
0

2
0
0

2
0
0

2
0

0
3
0
0

2
0
0

2
0
0

W 
- 

p 
p 

m 
s

Y
-p

p
m

3

Z
n

-p
p

m
 

s
Z 

r-
p

p
m

 
s

A
u
-p

p
m

 
aa

N N N N N N N N N N N N N N N N N N N N N N N N N N IJ N N N N N N n N N N >N N fj N N N N N

30 50 50 20 50 20 50 20 50 30 50 50 10 20 20 20 20 50 20 30 20 30 1 
5

30 50

1 
50 50

1
0
0 30 30 20 30 30 30 3
U 30 50 50

5
0
0

5
0
0

1
0
0 70 50

10
U 50

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N N

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N N N N

<
2
0
0

<
2
0
0 N N N

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N N

<
2
0
0

<
2
0
U

<
2
0
0

<
2
0
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0

2
0
0

50
0

30
0

10
0

2
0
0

2
0
0

2
0
0

20
0

3
0
0

2
0
0

2
0
0

2
0
0 50

15
0

10
0

10
0

20
0

2
0
0

20
0

10
0

1
0
0

2
0
0 70

2
0
0

20
0

3
0
0

10
0

30
0

15
0

15
0

15
0

10
0

20
0

2
0
0

2
0
0

2
0
0

30
0

15
0

15
0

30
0

30
0

3
0
0

10
0

1
/
0
0
0

20
0

Z
n
-p

p
m

 
a
a

8
0
 

2
5

 ' 

6
5
 

5
5
 

6
5

7
0
 

> 
9
5
 

1 
0 

5
5
 

7
5

1 
1 

5
1
5
5

9
5

6
0

7
0

2
4

0
1
1
0

8
0

1
4

0
1
2
0

7
0

9
0

1
5
0

1 
5

0
I 

5
0

8
5

5
5

1 
5

1
2

0
1

3
0

1
7
0

1
4

0 8
0

7
0

1
5

0

II
 0

 
7

5
 

9
0

 
9

0
 

7
0 85 8
5

1 
25 6
0

1
2

0

S
b

-p
p

m
 

a
a

N
 N
 

N N N N N
 

N N N N N N N N

C
d
-
p
p
m

aa

.3
0

<
.
1
0

<
.
1
0

<
.
1
0

.1
0

.1
0

.2
0

.2
0

.1
0

<
.
1
0

.3
0

.4
0

.8
0

.1
0

.1
0

.3
0

N .2
0

.1
0

.1
0

N .
1
0

.1
0

.2
0

N .2
0

N .2
0

.
3
0

.3
0

N .
1
0

.2
0

N .2
0

.1
0

.1
0

.1
0

<
.
1
0

.
1
0

.
4
0

.2
0

.3
0

A 
s
-
p
p
m

aa

15 <5
5

<5 <5 <5 10 <5
5

<5 10 <5 15 5 N

15
5

25 <5 10 10 25 <5 10 10
N N

<5 10 15
N N

<5 10
5 5

1 
5 5 5 5

1 
5

10 10



T
a
b
le

 
1

. 
C

h
e

m
ic

a
l 

d
a
ta

 
fo

r 
s
tr

e
a
m

 
s
e
d
im

e
n
t 

a
n

a
 

m
o
ra

in
e
 

s
e
d
im

e
n
t 

s
a
m

p
le

s
* 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/
 

A
la

s
k
a
  
 c

o
n
ti
n
u
e
d

S
a 

m
p

le
L

a
t 

i 
tu

d
e

L
o
n
g
 i

 t
u
d
e

1 
3
7
9
S

1 
3
8
0
S

1
3
8
1
3

1 
3
8
^
5

1
3
3
3
S

13
8«
iS

1
3
8
5
S

1 
3
8
6
S

1 
3
8
7
S

1
3
8
8
S

1 
3
8
9
S

1 
3
9
0
S

1 
39
1 

S
1
3
9
2
S

1 
3
9
3
S

1 
3
9
4
S

1 
3
9
5
S

1 
3
9
6
S

1 
3
9
7
S

1 
3
9
8
S

1 
3
9
9
S

1 
4
U
J
S

U
0
1
S

1
4
0
2
S

U
0
3
S

1 
4
0
4
S

1 
4
0
5
S

1 
4
0
6
S

1 
4
0
7
S

U
0
8
S

U
G
9
S

U
1
0
S

U
1
 1
S

1
4
1
2
S

1
4
1
3
S

1 
41
 4
S

1 
41
 5
S

1 
4
1
6
S

14
1 

7S
14

1 
8S

1 
4 

1 
9 

S
1 
4
2
0
S

1
4
2
1
 S

1
4
2
2
S

1 
4
2
3
S

60 60 60 60 59 59 59 6
0 60 6
0

6
0 60 60 6
0

6
0

6
0 60 6
0 60 6
0

6
0 60 6
0

6
0

6
0

6
0 6C 6
0

6
0

6
0

6
0 60 6
0

6
0

60 6
0 60 6
0
6
0

60 60 60 60 60 60

42 43 4
3 41 57 58 58
< 6 7 9

10 31 29 27 27 2
6

24 2
0

2
0

2
8
2
8
2
6

22 2
2

2
0
2
0 17 1 
6

3
2

29 2
6

2
5 25 2
4

21 1 
6

2
0

2
0 17 16 1 
5

16
5 1

36 57 25 21 36 34 54 4
6 51 55 1 
7

13 49 2
8

37 5
6 12 10 38 51 58
1

21 38 2V 13 43 16 35
6

1
0 56 27 22
0

46 45 10 15 55 48 33 24 40 4
8

1 
45

1 
4
5

1
4
5

1 
4
6

1 
47

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1 
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

14
fe

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
7

1 
47

1
4
7

1
4
7

1
4
7

1 
47

1 
47

1
4
7

5
0 54 5
6 6

5
7 3

1 
1

2
8 27 17 1 
7

16 9
1
0

1
0 13 1 
7

1 
1 9

1 
1

2
5

22 2
0 18 18 1 
4

19 2
0 16
6 7 3 1 1 4 3 3 8 5 4 6

10 24 5
6

5
0

39 2
7 15 46 18 41 29 25 32 18

6
30 47 47 50 3
6 1
0 5

12 53 39 46
7 9

10 33 45 31 2
0

20 3
0 6

35 1 
4

16 42 45 32
5

19

5
10 24 13 27

F
e

-p
c
t 

.
S

7
.0

5
.0

7
.0

3
.0

5
.0

5
.0

5
.0

1
0

.0
5

.0
5

.0

3
.0

5
.0

5
.0

1
0

.0
1

0
.0

7
.0

5
.0

5
.0

7
.0

3
.0

3
.0

3
.0

5
.0

5
.0

5
.0

3
.0

5
.0

5
.0

3
.0

5
.0

5
.0

7
.0

3
.0

7
.0

5
.0

7
.0

7
.0

7
.0

5
.0

7
.0

5
.0

7
.0

5
.0

5
.0

5
.0

M
g

-p
c
t 

.
s 2
.0

0
1 
.0

0
2
.0

0
.5

0
1 

.0
0

2
.0

0
.5

0
2

.0
0

1 
.5

0
1 

.5
0

.7
0

1
.0

0
1 

.5
0

1 
.5

0
1

.5
0

1
.5

0
1

.5
0

1 
.5

0
1
.5

0
.5

0

.2
0

1 
.0

0
1 

.5
0

1 
.5

0
1 

.5
0

.7
0

1 
.5

0
1 

.5
0

1
.5

0
1
.5

0

1
.5

0
2
.0

0
1 

.0
0

2
.0

0
1 
.0

0

2
.0

0
2

.0
0

2
.0

0
1

.5
0

1
.5

0

.7
0

1
.0

0
1 
.0

0
1
.5

0
1 
.5

0

C
a
-p

c
 t

 .
s 1 

.0
0

2
.0

0
2

.0
0

.5
0

.2
0

2
.0

0
.1

5
.7

0
1

.0
0

1 
.0

0

.7
0

.5
0

.5
0

.5
0

1 
.0

0

.5
0

.7
0

.3
0

.1
5

.5
0

.1
 5

.5
0

1 
.0

0
.3

0
1 

.0
0

1
.0

0
1

.0
0

1
.0

0
.7

0
1 

.0
0

1 
.0

0
2

.0
0

2
.0

0
2
.0

0
1 

.5
0

1 
.0

0
.7

0
.3

0
.2

0
.2

0

1 
.0

0
.5

0
.2

0
.2

0
.2

0

T
i-
p
c
t 

.
s

.5
0

.5
0

.5
0

.3
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.2
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.2
0

.3
0

.3
0

.5
0

.5
0

.5
0

.2
0

.5
0

.5
0

.5
0

.5
0

.7
0

.3
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

M
n
-p

p
m

s 1 
,5

0
0

1
/5

0
0

1 
/5

0
0

1 
,0

0
0

1
/0

0
0

2
/0

0
0

5
/0

0
0

1
/0

0
0

7
0

0
1
/0

0
0

1 
/O

O
O

7
0

0
2
/0

0
0

1
/0

0
0

1 
/5

0
0

1 
/5

0
0

1
/0

0
0

1
/0

0
0

1 
/5

0
0

7
0

0

5
0

0
7

0
0

1
/0

0
0

1 
/O

O
O

1
/0

0
0

1
/0

0
0

1 
/O

O
O

1
/0

0
0

1 
/O

O
O

1
/0

0
0

7
0

0
1
/5

0
0

1
/0

0
0

1 
/O

O
O

1 
/O

O
O

1 
/O

O
O

5
/0

0
0

1
/5

0
0

3
/0

0
0

>
5

/0
0

0

5
/0

0
0

1
/5

0
0

5
/0

0
0

5
/0

0
0

2
/0

0
0

A
g
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
s
- 

pp
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u

-p
p

m
s

N N N N N N N N N N N N N N N N N N N N N
- 

N N N N N N N N N N N N N N N N N N N N N N N N

8
-p

p
m

S 1
0

0
2

0
5

0
5

0
5
0

3
0

1
0
0

5
0

7
0

1
0

0

5
0

7
0

7
0

1
0

0 5
0

1
0

0 7
0

7
0

7
0

5
0

2
0

3
0

5
0

7
0

7
0

5
0

1
0

0
1

0
0

1
0
0

1
0

0 5
0

2
0

2
0

5
0

3
0

7
0

1
0

0
1
5
0

1
5

0
1
0
0

1
0

0
7
0

1
0

0
2
0
0

1
5

0

d
a
 -

p
p

m
s

1 
/O

O
O

1 
/O

O
O

1 
/5

0
0

1 
/O

O
O

5
0
0

3
0

0
5
0
0

7
0

0
7

0
0

7
0

0

5
0
0

7
0
0

7
0
0

1 
/O

O
O

1 
/O

O
O

1
0

0
7
0
0

7
0

0
7

0
0

5
0
0

5
0

0
7

0
7
0
0

7
0

0
7

0
0

5
0
0

7
0
0

1 
/O

O
O

1 
/O

O
O

1 
/O

O
O

7
0
0

1
/0

0
0

3
0

0
3

0
0

5
0
0

7
0
0

7
0

0
7

0
0

1
/0

0
0

1
/0

0
0

1 
/O

O
O

7
0
0

7
0
0

7
0

0
7
0



T
a
b
l
e
 

I.
 

Ch
ei
ri
ca
l 

d
a
t
a
 
fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
a
n
a
 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 

A 
I a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

1
3
7
9
S

1 
3
8
U
S
 

1
3
8
1
S
 

1
3
8
2
S
 

1
3
8
3
S

1
3
8
4
S
 

1
3
8
5
S
 

1
3
8
6
S
 

1
3
8
7
S
 

1
3
8
8
S

1
3
8
"
S
 

1 
3
9
0
S
 

1 
3
9
1
S
 

1 
3
9
2
S
 

1
3
9
3
S

1 
3
9
4
S
 

1
3
9
5
S
 

1
3
9
6
S
 

1 
3
9
7
S
 

13
9t
tS

1 
3
V
V
S
 

1
4
0
0
S
 

1
4
0
1
 S

 
1
4
0
2
S
 

1
4
0
3
S

1 
4
U
4
S
 

1
4
U
5
S
 

1
4
0
6
3
 

1
4
0
7
S
 

1
4
0
8
S

1
4
G
9
S
 

U
1
0
S
 

14
1 

1 
S

ui
 2
s

U
1
 3
S

14
1 
4S

1 
41

 5
S 

14
1 

to
S 

14
1 
7S

 
1
4
1
8
S

14
1 
9S

14
20
s

1
4
2
1
S
 

1
4
2
2
S
 

1
4
2
3
S

b
e-

p
p

m
s

2
.0

 
.

3
.0

2
.0

3
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

3
.0

2
.0

2
.0

3
.0

3
.0

3
.0

3
.0

3
.0

3
.0

3
.0

3
.0

3
.0

3
.0

3
.0

3
.0

3
.0

3
.0

3
.0

3
.0

3
.0

3
.0

B
i 
-p

p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o

-p
p

m
S

50 30 50 10 50 50
10

0 20 20
10

0 20 30 50 50 50 50 30 30 50 20

5
10 30 20 20 10 15 20 20 30 20 30 20 20 20 30 50 30 30 50 50 30 30 50 30

C
r
-
p
p
m
 

s

1
5
0

1
0
0

1
0
0 20

1
0
0

1
5
0 70 20 70 70 50 70 70

1
5
0

15
0

1 
00

1
0
0

1
0
0

1
0
0 50 70 70

1
0
0

10
0

1
0
0 70

1
0
0

1
5
0

1
0
0

1
0
0

1 
00

1
5
0 70

15
0

1 
00

1
5
0

1
0
0

1
5
0

1
5
0

15
0

10
0

1
5
0

1 
50

10
0

1
5
0

C 
u
-
p
p
m
 

s

70 50
1
0
0 15

1
0
0

3
0 70 50 50

1
0
0 50 7
0 70

1
0
0

1
5
0

1
0
0 70 5
0

1
0
0

1
0
0 10 50

1
0
0

1
0
0
7
0 50

1 
0
0

7
0 30 50 70 50 2
0

30 50 50
1
0
0 70 30 30 30

1
0
0 3
0 50 50

L
a
-
p
p
m

s

70 70 70
2
0
0 50 50 50

<
2
0 50 50 50 50 50 50 50 50 50 5
0 50 50

3
0
0 70 50 5
0 50 50 50 50 50 50 50 50 50 50 50 50 50 50
.

50 50 50 50 50 50 50

M
o
-
p
p
m

s

N N N 5 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
2
0 N

N
b
-
p
p
m

s

20 20 20
<2

0 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20

<2
0 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20

N 
i -
p
p
m

s

7
0 20 50 15 70 70

1
0
0 70 50 50 30 50 50 70 70 50 70 70 50 30

5
2
0

50 50 50 20 50 50 5
0

50 50 50 20 50 20 50 50 70 50 50 7
0 50 5
0 5
0 50

P
b
-
p
p
m

S

70 50
1 
00

1
0
0 50 30 30 20 30 50 20 50 50 50 50 30 70 50 50 30 50 70 50 50 50 20 20 20 20 50 30 30 20 30 50 30 50 30 30 3D 3
0 20 20 3
0 50

S 
c
-
p
p
m

s

20 20 30 15 15 20 20 15 20 20 15 20 20 30 20 20 20 20 15 10 15 15 20 15 20 15 20 20 20 20 20 20 20 20 20 20 20 20 20 20 2
0 20 20 20 20

S
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a

o
le

 
I.

 
C

h
e
m

ic
a
l 

d
a

ta
 

fo
r 

s
tr

e
a

m
 

s
e

d
im

e
n

t 
a
n
d
 

m
o
ra

in
e
 

s
e

d
im

e
n

t 
s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A

la
s
k
a

  
 c

o
n

ti
n

u
e

d

O

S
a
m
p
 l
e

1 
3
7
9
S

1
3
8
0
S
 

1 
3
8
1
S
 

1 
3
S
2
S
 

1
3
8
3
S

1 
3
8
4
S
 

1 
3
8
5
S
 

1 
3
8
6
S
 

1 
3
8
7
S
 

1
3
8
8
S

1 
3
«
9
S
 

1 
3
9
0
S
 

1
3
9
1
S
 

1
3
9
2
S
 

1 
3
9
3
S

1
3
9
4
S
 

1 
3
9
5
S
 

1
3
9
6
S
 

1 
3
9
7
S
 

1 
3
9
8
S

1
3
9
9
S

1
4
0
0
S
 

1
4
0
1
S
 

1
4
0
2
S
 

1
4
0
3
S

1
4
0
4
S
 

U
0
5
S
 

1
4
0
6
S
 

1
4
0
7
S
 

1 
4
0
8
S

U
0
9
S
 

14
1 
US

 
14
 1

 I
S 

14
1 
2S

 
14

1 
3S

1
4
1
4
S
 

14
1 
5S
 

14
1 
6S
 

14
1 
7S
 

14
1 
8S

1
4
1
9
S
 

1 
4
2
0
S
 

14
21
 S

 
1
4
2
2
S
 

1
4
2
3
S

S 
r
-
p
p
m
 

s

50
0 

30
0 

30
0 

10
J 

10
0

20
0 

10
0 

20
0 

30
U 

20
0

20
0 

20
0 

20
0 

20
U 

30
0

2U
U

 
2
0
0
 

2
0
0
 

1 
50

 
1 

50 fj
10

0 
2
0
0
 

2 
GO

 
2
0
0

20
0 

20
0 

30
0 

3
0
0
 

3U
O

30
0 

20
U 

20
0 

20
0 

3
0
0

2
0
0

2
0
0

20
0

20
0

20
0

20
0

20
0

2
0
0

20
0

20
0

V
-
p
p
m

s 3
0
0

20
0

20
0 70

15
0

2
0
0

20
0

2
0
0

20
0

2
0
0

15
0

15
0

2
0
0

20
0

20
0

2
0
0

20
0

2
0
0

20
0

1 
50 50

1
0
0

20
0

20
0

2
0
0

15
0

1
5
0

2
0
0

2
0
0

20
0

2
0
0
 

2
0
0
 

' 
20

0 
20

0 
20

0

2
0
0

2
0
0

20
0

2
0
0

20
0

20
0

2
0
0

2
0
0

2
0
0

20
0

W
-
p
p
m
 

s
Y
-
p
p
m

s
Z
n
-
p
p
m
 

s

N N N N N N N N N N N N N N N N N N N N N rj N N N N N N N N N N N N N N N N n n N N N N N

50 50 5
0

70 3
0 30 3
0

20 20 20 20 2
0

20 30 30 30 20 30 20 2
0 70 50 20 2
0 30 20 3
0 20 30 20 2
0
3
0 5
0

50 50 20 30 30 3
0

20 20 50 20 20 3
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N N

<
2
0
0

<
2
0
0

20
0

<
2
0
0

<
2
0
0

2
0
0

<
2
0
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

20
0

Z 
r
-
p
p
m

s

2
0
0

5
0
0

3
0
0

3
0
0

2
0
0

2
0
0

2
0
0

2
0
0 20

2
0
0 70

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

1
0
0

5
0
0

2
0
0

2
0
0

2
0
0

2
0
0 70
 

2
0
0
 

2
C
O
 

1
5
0
 

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

3
0
0

1
5
0

1
5
0

3
0
0

2
0
0

2
0
0

2
0
0

2
0
0

1
5
0

3
0
0

2
0
0

A
u
-
p
p
m
 

aa
Z
n
-
p
p
m
 

aa

1
2
0 95 8
0 35

2
0
0 75

2
1
0

9
0 7
0

1
4
0

1
4
0

1
0
0

1
7
0

1
3
0

1
4
0

1
4
0

1
4
0

1
3
0

1
6
0 65 55

1
1
0

1
2
0 9
0 95 8
5

75 8
5

11
 0

1
1
0 30 65 4
0 50 95

1
8
0

1
3
0

8
5

1
2
0

2
2
0

1
3
0

1
1
0

1
2
0

1
2
0

S
b
-
p
p
m
 

aa

N N N N N N N N N N N N 3 N 5 N N N N N N N 2 N N N N N N N N N N N N N 2 N N N 2 N 2 N

C
d
-
p
p
m

aa

.2
0

.2
0

.2
0

.1
0

.6
0

.1
0

.9
0

.1
0

.1
0

.1
0

.1
0

.2
0

.2
0

.1
0

.1
0

.1
0

.1
0

.3
0

.4
0

N N .1
0

.1
0

.1
0

.3
0

.1
0

N .1
0

.1
0

.1
0

N N N .1
0

.
1
0

.3
0

.1
0

.1
0

.2
0

1 
.4
0

.2
0

.1
0

.1
0

.2
0

A
s
-
p
p
m

aa

10 50 15 90 <5

N 5
<5
N

1 
5

1 
5

45 1 
5

50 20 40 20
15

0 40

5
90 10 25 50

27
0 5
<5
5 5

10 <5 10
0 10
N 5

35 <5
5

10 25 10
5 10
5



T
a
b
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
f
o
r
 
s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
a
n
o
 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
AI

 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

La
 t
 i

 t
 u
cl

e
L
o
n
g
i
 t
u
J
e

1 
4
2
 <
,S

1
4
2
5
S

U
2
o
S

1
4
2
7
5

1
4
2
8
S

U
2
9
S

U
3
U
S

1
4
3
1
S

U
3
2
S

U
3
3
S

1
4
3
4
S

1
4
3
5
S

1
4
3
6
S

U
3
7
S

1
4
3
3
S

1
4
3
9
S

1
4
4
0
S

U
4
1
S

1
4
4
2
S

1
4
4
3
S

1 
4
4
4
S

1
4
4
5
S

1 
4
4
6
5

1 
4
4
7
S

1
4
4
8
S

1
4
4
9
S

1
4
5
U
S

1
4
5
1
S

1
4
5
2
$

1
4
5
3
S

1
4
5
4
S

1
4
5
5
S

1
4
5
&
S

1
4
5
7
S

1
4
5
6
S

1
4
5
9
S

1
4
6
0
S

1
4
6
1
S

1
4
6
2
S

1
4
6
3
S

1
4
6
4
S

1 
4
o
5
S

1
4
o
6
S

1
4
6
7
S

1 
4
6
8
S

6
0 60 60 59 59 59 59 6
0

6
0

60 6
0

6
0

6
0

6
0
6
0 60 60 o
O

6
0 60 60 6
0 o
O 59 59 59 59 59 59 59 5
9 59 6
0

6
0

6
0 6
0

6
0 6
0

6
0

6
0 60 6
0 59 59 59

1 
2

1 
2 7

5
9 57 5
6

5
6

31 2
9 2
7

24 2
4
2
3 13 21 13 1 
6

16 1 
4 0

1 
1

12
3

5
8

59 54 5
3 5
6

4
7
4
9 5
2 55
2

33 2
7

25 2
3 2
2

21 2
0 16 1 
6

5
6

4
8
4
6

2
3 32 29
2

20 2
6

4
0 37 48 3
6 3
6 0

54 58 52 48
8

«3 16 51 4
8 10 52 33 1o 4
6

28 44
3

50 14 44 55 2
27 34 15 39 57 45 53 4
7 35 11 19

1
4
7

1
4
7

1
4
7

1
4
7

1 
47

1
4
7

1
4
7

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
7

1
4
7

1
4
7

1
4
7

14
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1 
47

1 
47

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1 
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

12 12 22 4
0 27 34 34
2 3 6 0 1 6 2 9 9

1
0 11 8

51

7
17 30 39 23 33 35 41 4
8 48 44 4
5 53 34 38 38 38 39 37 4
0

4
5 4
5 33 4
5 53

33 14 49 4
9 42 25 18 52 50 27

0 7 0
27 14 32 25 2
7

21 33

3
42 3V
5 0

3
6 50 11 31 56

3
31 4
8 38 31 39 35 44 15 19 13
3

4
0

24 12

F 
e
-
p
c
 t
 .

s

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

7
.
0

5
.
0

7
.
0

5
.
0

3
.
0

5
.
0

7
.
0

5
.
0

5
.
0

5
.
0

5
.
0

7
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

7
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

1
5
.
0

5
.
0

5
.
0

1
0
.
0

7
.
0

7
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

7
.
0

5
.
0

5
.
0

M 
y 
- 
p 

c 
t 

.
s 1 
.
5
0

1 
.
5
0

1 
.
5
0

1 
.
5
0

1 
.
5
0

1 
.
5
0

1 
.
5
0

1 
.
5
0

2
.
0
0

1 
.
5
0

2
.
0
0

1
.
0
0

.
5
0

2
.
0
0

1 
.
0
0

1
.
0
0

1 
.
0
0

1 
.
5
0

1 
.
5
0

1
.
5
0

1 
.
0
0

1 
.
5
0

1 
.
5
0

1
.
0
0

1 
.
5
0

1 
.
5
0

1 
.
5
0

1 
.
5
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1
.
0
0

2
.
0
0

1
.
0
0

1 
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

5
.
0
U

5
.
0
0

2
.
0
0

1 
.
0
0

1 
.
0
0

C
a
-
p
c
t
 .

s

.
2
0

.
2
0

.
3
0

.
2
0

.
3
0

.
3
0

.
2
0

1 
.
0
0

1 
.
5
0

1
.
0
0

2
.
0
0

1
.
0
0

1 
.
0
0

1 
.
0
0

.
3
0

.
3
0

.
2
0

.
2
0

.
2
0

.
5
0

.
2
0

.
2
0

.
3
0

.1
 5

.
5
0

.
2
0

.
3
0

.
2
0

.
7
0

.
2
0

.
3
0

.
1
0

.
1
0

2
.
0
0

3
.
0
0

5
.
0
0

5
.
0
0

5
.
0
0

3
.
0
0

5
.
0
0

7
.
0
0

5
.
0
0

.
5
0

.
5
0

.
5
0

T
i
-
p
c
t
 .

s

.
5
0

.
5
0

.
5
0

.
5
0

.
3
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

. 
.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
2
0

.
3
0

.
5
0

.
7
0

.
5
0

.
5
0

.
5
0

.
7
0

.
7
0

.
5
0

.
5
0

.
5
0

.
5
0

M
n
-
p
p
m

s

7
0
0

7
0
0

7
0
0

1
/
0
0
0

1 
/
O
O
O

1
/
0
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

1 
/
5
0
0

1
/
0
0
0

1
/
0
0
0

2
/
0
0
0

3
/
0
0
0

3
/
0
0
0

1
/
5
0
0

2
/
0
0
0

1
/
0
0
0

2
/
0
0
0

7
0
0

1 
/
O
O
O

7
0
0

1 
/
O
O
O

1 
/
O
O
O

7
0
0

1 
/
O
O
O

7
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

1
/
0
0
0

5
0
0

5
/
0
0
0

5
/
0
0
0

1
/
5
0
0

1
/
5
0
0

1 
/
5
0
0

2
/
0
0
0

1 
/
5
0
0

1
/
5
0
0

1
/
5
0
0

1
/
5
0
0

1
/
0
0
0

1
/
5
0
0

A 
g-
 p
p
m

S

N N N N N N N N N N N N N N N

3.
0 N N N N N N N N N N N N N N N N

3
0
.
0

N N N N N N N N N N N N

A
s
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

5
0
0 N N N N N N N N N N N N

A
u
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

s 15
0

15
0

15
0

15
0

15
0

10
0

10
0 50 50 50 10 50 50 70

10
0

10
0

10
0

10
0

10
0

10
0

1U
O

10
0

10
0

10
0

10
0

10
0

15
0

10
0

10
0

10
0

10
0

10
0 10 10 10 10 10 10 10 10 10 10

10
0

10
0

10
0

B
a
-
p
p
m

s

70
0

70
0

1 
/O

OO
1
/
0
0
0

1
/
0
0
0

1 
/O
OO

1
/
0
0
0

1 
/O
OO

1 
/O
OO

1 
/O

OO

1 
/O
OO

1
/
0
0
0

70
0

1 
/O

OO
1
/
0
0
0

1
/
0
0
0

1 
/O

OO
1 
/O
OO

1 
/
O
O
O

1 
/O

OO

1 
/O
OO

1 
/O
OO

1 
/O
OO

1 
/O

OO
1
/
0
0
0

1
/
0
0
0

1 
/O
OO

1 
/O

OO 70
0

70
0

70
0

70
0

50
0

30
0

20
0

15
0

50
0

30
0

10
0

15
0

10
0

20
0

1 
/O

OO
1 
/O
OO

1 
/O

OO



ZZZZZ ZZZZZ ZZZZZ ZZzZZ ZZZZZ ZZZZZ ZZOZZ ZZZZZ ZZZZZ

a OOOOO OOOOO OOOOO OOOOO O O O O U"» OOOOO O O i/"» O O OOOOO O O O ""» O
Q. rvj rxi rxi r>j fvj r\j <vj r>j rvj fvj N. r\l <vj r«i rvj tvjr\l(vj(vjK1 fvj (vj <vj <vj r~ fvj (vj fNJ (Vj (vj fvj fvj ,-. (vj PO PO PO PO PO PO  « ) P<"| <>j r~ r>j
I <«

6 OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
CX oj fvj rvj fvj (vj
a 
I <fl

E OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
Q. mt/^t/^inu"» r>- h- f"> 10 t/^ »  i/> oj trt i/> irn/^rwl^N. i/>v/^h-r>-v/^ u>v/^h-r>-ir<
a 
I ««

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
rvj(vjf\j(vj(\J f\j(vj(\j(vj(vj f\jf\J(\jf\j(vj (vj(Vj(vjfvjf\J (vj(\J(vj(\j(vj rvj(vj(vj(vjfvj f\jrv)(\J(vjf\J (VjfVJ'VJnjrv) f\Jf\JfVj(vj(vj

Ol a ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ

a i </>
E O
TJ E 
<n

C
<U H OOOOO ZZZZZ ZZZZZ ZZZZZ ZZZZ^Z ZZOOO OOZZZ ZZZZZ ZZZZZ

i» OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
«. E i/^Nii/>v^i/^ i/^i/^poh-i/^ » roPOi/^ro i/^Kii/^r>-O i/^i/^u>i/^ir> ir»i/^r>-r>.i/^ .v/^i/>OOr>- OOOOi/' v/^OOi/>*/^
OQ.  - O«-T-T-«  (vj,-,  (Vj, 
e a *

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
i/iO^OO ir*i/"*i/"*oO rwOv/>OO o^/^u^OO i/iLAi/"*inO Ou^'-^t/^ir* ir*ON*»/^O OOOOO oOi/>i^i/^

O O O O O OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
f\jr\jf\Jf\jr\j rvjrofNJi/^ro ro <"\j i/> r\j i/> r\j rvj <"\j r\j rvj nj NI r\i *o r\l f\jr\jfMr*.i/^ i/^r^'<^r^.rs^ N. i/^ rvj T  *o

zzzzz zzzzz zzzzz zzozz zezzz zzzzz

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOU-«OO i/ioOOO tninOOO

POrOPOfOfO POPOPOpOfNJ POfNjrMPOPO PO-OPOrvipO r>Jpo(Vjfvjr>J rurvjPOfNlfVJ rvj -\J »  r>J rv) r-IMfMfVjrvi r-r-'Vlrvirvj

vTin-Ors-(t3 o o    f\) PO -Ti/^-Or^-cC J- O    "\» f> -J- m o N. no OO»-'VJPO ^j-m-orwts 
POPOPOPOPO r-i^j-^j-^j-^j- ^ ^ ^j-^j-«r ^j-u->tni/^tr> ir>i/^ir»ir»i/^ iri-O'O-O-O -OO-O-OO

112



T
a
b
l
e
 

I.
C
h
e
m
i
c
a
l
 
d
a
t
a
 
f
o
r
 
s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
a
n
a
 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
  
 c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

1 
4
2
4
S
 

1
4
2
5
S
 

H
2
6
S
 

1 
4
2
7
S
 

1
4
2
8
S

1
4
2
9
S
 

1
4
3
0
S
 

1 
4
3
1
 S

 
1
4
3
2
S
 

U
3
3
S

1
4
3
4
S
 

1 
4
3
5
S
 

U
3
6
S
 

U
3
7
S

1
4
3
8
S

U
3
9
S
 

1
4
4
0
S
 

1
4
4
1
S
 

1
4
4
2
S
 

1
4
4
3
S

1 
4
4
4
S
 

1
4
4
5
S
 

1 
4
4
o
S
 

1
4
4
7
S
 

1

S 
r-

p
p
m

2
Q
O
 

2
0
0
 

2
U
U
 

2
0
0
 

2
0
U

W
-p

p
m

s
Y

-p
p
m

 
s

Z
n
-p

p
m

 
s

1 
4
4
V
S
 

1
4
5
0
S
 

1
4
5
1
 S

 
1
4
5
2
S
 

1
4
5
3
S

1
4
5
4
S
 

U
5
5
S
 

U
5
6
S
 

1
4
5
7
S
 

1
4
5
8
S

U
5
9
S
 

1
4
6
Q
S
 

1
4
6
1
 S

 
1
4
6
2
S
 

1
4
6
3
S

1
4
6
4
S
 

1
4
6
5
S
 

1 
4
6
6
S
 

1
4
6
7
S
 

K
6
8
S

20
G

 
30

0 
2U

G
 

20
0 

20
0

20
0

1
5
0

1
0

0
2

0
0

20
U

20
1)

 
2

0
0

 
2

u
u

 
2

0
0

 
2U

O

2
0
0
 

2
0

0
 

2
0

0
 

2u
U

 
2
0
0

2
0
0
 

1
0
0
 

<
1
0
0
 

1
0

0
 

2
0
0

20
0

20
0

20
0

1
0
0

20
0

20
0

20
0

20
0

20
0

20
0

2
0
0
 

2C
O

 
2
0
0
 

2
0
0
 

2U
O

2
0
0

2
0
0

2
0
0

2
0

0
2

0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0
 

2C
O

 
2
0
0
 

2
0
0
 

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
U

 
2

0
0

 
1
0
0
 

2
0
0
 

2
0

U

3
0
0

2
0
0

2
0
0

20
0

2
0
0

2
0
0

2
0
0

2
0
0

1
5

0
2
0
0

N i'J fj N N N N N N N N ,N N IJ N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

2
0 2
0
2
0
2
0

2
0

3
0 3
0

3
0
5
0
5
0 7
0
3
0

3
0
3
0 7
0

2
0

2
0

2
0 2
0
5
0

3
0 2
0

2
0
2
0
2
0

3
0 3
0
2
0

3
0

2
0 2
0
2
0

2
0 3
0 5
0

5
0

5
0

5
0 5
0 5
0

5
0 5
0

3
0 2
0
3
0

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

1 
/
O
O
O

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0

<
2
0
0

<
2
0
0

2
0
0

3
0
0

<
2
0
0

2
0
0

2
0
0

2
0
0

Z 
r-

p
p
m

s

2
0
0

1
0
0

1
5
0

2
0
0

1
0
0

1
5
0

15
0

1
5
0

2
0
0

1
5

0

3
0
0

1
5
0

2
0
0

1
5
0

2
0
0

2
0
0

15
0

20
0

1
5
0

20
0

2
0
0

2
0
0

1
5
0

2
0
0

1
5
0

30
0 

2
0
0
 

2U
O

 
2
0
0
 

2
0
0

1
5
0

2
0
0 70 70 70 7
0

7
0

7
0

7
0

1
0
0

2
0
0

15
0

15
0

1
0

0
2
0
0

A
u

-p
p

m
 

aa <
.0

5

Z
n
-p

p
m

 
aa

8
0 85 6
0

95
1

2
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0

0 30 85
1

2
0

1
6

0
1

1
0

1
2

0
1

3
0

1
2

0
1

0
0

1
5

0

9
0

9
5

8
0

1
0

0
1

1
0

9
5

1
3
0

1
1

0
1

3
0

9
5

1
0
0

9
5

6
0

0
1
2
0

8
5 5
5

1
3

0
1

3
0 85

1
5

0

4
0

6
5

1
6

0
9

0
1

2
0

S
b

-p
p

m
 

a 
a

N N N N N N
 N
 

N
 N N N
 N
 

N N
 N N N
 N N
 N N
 N N N
 

N N
 N N
 

N
 

N N
 

N
 7 N
 N N
 

N
 N N N N
 

N
 N N N

C
d
-
p
p
m

aa

.
1
0

.
1
0

.
1
0

.
2
0

.
1
0

.
1
0

.
1
0

.
1
0

N N N .
2
0

.
2
0

.
2
0

.
1
0

.
1
0

.
1
0

.
2
0

.
1
0

.
4
0

.
1
0

.
1
0

.
1
0

.
3
0

.
1
0

.
1
0

.
1
0

.
2
0

.
2
0

.
2
0

.
2
0

.
1
0

1
.
3
0

.
4
0

.
4
0

.
1
0

.
4
0

.
3
0

.
2
0

.
2
0

.
1
0

.
1
0

.
2
0

.
1
0

.
3
0

A
s
-
p
p
m

aa

<5 <5 <5 <5
5

<5 <5 <5 20
5

4
0 5 10 10 25 <5 <5 <5 <5 10 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

4
8
0 15 <
5 <5 <5 <5 <5 <5

N N <5 <5 <5



T
a
b
le

 
I.

 
C

h
e
m

ic
a
l 

d
a
ta

 
fo

r 
s
tr

e
a
m

 
s
e
d
im

e
n
t 

a
n

a
 

m
o

ra
in

e
 

s
e

d
im

e
n

t 
s
a
m

p
le

s
* 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t*

 
A

la
s
k
a
 c

o
n
ti
n
u
e
d

S
a 

m
p 

le
L

a
ti
tu

d
e

L
o

n
g

 i
 t

u
d
e

1
4
6
9
S

1 
4
7
0
S

U
7
1
 S

1
4
7
2
S

U
7
3
S

1
4
7
4
S

1
4
7
5
S

1
4
7
6
S

1
4
7
7
S

1
4
7
8
S

1
4
7
9
S

1 
4
3
0
S

1 
4
8
1
S

1
4
8
2
S

1
4
8
3
S

1
4
8
4
S

U
8
5
S

1
4
8
6
S

1
4
8
7
S

U
8
8
S

1
4
8
9
S

U
9
0
S

1
4
9
1
S

1
4
9
2
S

1 
4
9
3
S

1 
4
9
4
S

1
4
9
5
S

1
4
9
6
S

1 
4
9
7
S

U
9
8
S

1
4
9
9
S

1 
5
0
0
S

1
5
0
1
 S

1 
5
0
2
S

1
5
0
3
S

1 
5
0
4
S

1
5
0
5
5

1
5
0
6
S

1 
5
0
7
S

1
5
0
8
S

1 
5
0
9
S

1 
5
1
0
S

1 
51
 I
S

15
1 
2S

15
1 

3S

5
9 59 6
0 6
0 60 6
0
6
0 6
0
6
0

6
0

6
0 60 6
0

o
O 60 6
0

o
O

6
0 60 6
0

6
J
6
0

6'
J to 6
0

6
0
6
0
6
0 6
0

60 60 6
0
6
U 6
0

6
0

6
0
6
0
6
0 CO 6
0 6
0
6
0
6
0 6
0

6
0

52 52
2 0

2
9 2
7

2
5 2
3
2
3

21 1
8 2
0

17 1 
7

15 1 
3

1 
3

1 
4

1 
5 0

2
7 25 24 22 U

9
1 

1
1 

3
19 18 id 57 5
7 0

2
6 25 2
5 2
4 21 2
0 1 
7

1 
7

5
8 5
9 59

3
43 40 38 14

2
4
0 25
0

2
7 3
2
9

5
9 2 8 8
53 42 35 3
6

4
6 1

23 12 10 35 1 
5

51 2
5 7

13 56 33 3
8

44 4
8 0

53 15 2
9 2
53 37

1
39

1
4
7

1 
47

1
4
7

1 
48

1
4
7

1 
4
7

1
4
7

1
4
7

1 
4
7

1
4
7

1
4
7

1 
47

1
4
7

1 
47

1 
47

1 
4
7

1
4
7

1
4
7

1 
47

1
4
7

1 
4
7

1
4
7

1
4
7

1 
47

1 
47 47 47 47 4
7

47

1 
47

14
<J

1
4
8

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
8

1 
4
8

1
4
8

50 43 52
1

4
0 40 44 42 43 3
9

41 44 41 42 45 4
2 4
6

5
6 55 55 4
7

4
9 49 4
8

44 45 49 56 4
8

45 45 25 27 55 47 4
8

4
7 4
5 4
8
5
0

4
6

4
7 24 2
6 24

33 57 51
7

4
7

41 1 
1

4
8 13 3
8

3
0 24 3
4 5
7

18 3
4 a
1
0 31 5
2 18 50 15 22
0

5
9

2
8 13 5
6

4
0 27 2
8

37 32 4
3

42
5

5
8 25 53 41
0 8

41 54

F
e
-p

c
 t

 .
s

5
.0

5
.0

5
.0

5
.0

5
.0

5
.0

5
.0

7
.0

7
.0

7
.0

5
.0

1
0
.0

7
.0

7
.0

7
.0

5
.0

7
.0

1
0
.0

1
0
.0

1
0
.0

5
.0

1
0
.0

5
.0

7
.0

5
.0

2
.0

5
.0

5
.0

5
.0

1
0
.0

1
0
.0

2
.0

2
.0

7
.0

5
.0

5
.0

7
.0

1
0

.0
1

0
.0

5
.0

1
0

.0
7

.0
2

.0
2

.0
2

.0

M
g
-p

c
 t

 .
s 1 
.0

0
1 

.0
0

1 
.5

0
2
.0

0
1

.5
0

1
.5

0
3

.0
0

5
.0

0
5

.0
0

5
.0

0

3
.0

0
5
.0

0
5
.0

0
3
.0

0
3
.0

0

1 
.0

0
3

.0
0

2
.0

0
2

.0
0

.7
0

1 
.0

0
3

.0
0

2
.0

0
3

.0
0

.7
0

.5
0

.7
0

2
.0

0
5
.0

0
5

.0
0

5
.0

0
1 

.0
0

' 
1 
.0

0
1 

.5
0

1 
.5

0

1
.0

0
3
.0

0
3
.0

0
5
.0

0
2
.0

0

5
.0

0
3
.0

0
1 

.0
0

.7
0

1
.0

0

C
a
-p

c
 t
 .

s

.5
0

.5
0

 
.

1 
.0

0
3
.0

0
2
.0

0

5
.0

0
5

.0
0

5
.0

0
3

.0
0

5
.0

0

5
.0

0
5

.0
0

5
.0

0
5
.0

0
3

.0
0

.3
0

5
.0

0
5

.0
0

3
.0

0
.3

0

2
.0

0
3

.0
0

2
.0

0
3
.0

0
.3

0

.7
0

.5
0

2
.0

0
5
.0

0
5
.0

0

' 
5

.0
0

.1
5

.1
5

.3
0

1
.0

0

2
.0

0
3
.0

0
3
.0

0
5

.0
0

2
.0

0

3
.0

0
3
.0

0
.3

0
.2

0
.1

 5

T 
i 
-p

e
t.

s

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

1 
.0

0
.7

0
.5

0
.5

0

.3
0

.5
0

.5
0

.5
0

.2
0

.5
0

.5
0

.5
0

.5
0

.5
0

.3
0

.5
0

.5
0

.5
0

.7
0

.5
0

.2
0

.3
0

.5
0

.3
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.3
0

.3
0

.2
0

M
n
-p

p
m

S 1
*0

0
0

7
0
0

1
*0

0
0

1 
*5

0
0

2
*0

0
0

1
*0

0
0

2
*0

0
0

2
*0

0
0

1
*5

0
0

1
*5

0
0

1 
*0

0
0

2
*0

0
0

1
*0

0
0

1 
*5

0
0

1
*0

0
0

>
5
*0

0
0

2
*0

0
0

5
*0

0
0

2
*0

0
0

2
*0

0
0

. 
2

*0
0

0
2

*0
0

0
2

*0
0

0
1

*0
0

0
1 
*0

0
0

2
*0

0
0

>
5
*0

0
0

1
*0

0
0

1 
*5

0
0

1 
*5

0
0

1 
*5

0
0

5
0

0
5

0
0

1
*0

0
0

1
*0

0
0

2
*0

0
0

2
*0

0
0

1 
*5

0
0

2
*0

0
0

1
*5

0
0

1
*5

0
0

1
*0

0
0

7
0

0
1 

*0
0

0
5

0
0

A
g
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
<

.5
<

.5 N N N N N N N N N N N N

A
s
-p

p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-p

p
m

S 1
0

0
1
0
0

1
0

0
1

0
1

0

1
0

1
0

1
0

2
0
 

.
1
0

1
0

0 1
0

2
0

1
0
0

2
0

1
0
0

1
0

0
2

0
2

0
2
0

1
0

2
0

1
0

1
0

5
0

2
0

5
0

2
0

1
0

1
0

1
0

5
0

' 
7
0

1U
O

0
0 1
0

1
0

2
0

1
0

1
0

1
0

1
0

7
0

7
0

7
0

B
a

-p
p

m
s

7
0

0
1
*0

0
0

1
*0

0
0

2
0

0
2

0
0

1
0
0

3
0

0
1

5
0

5
0
0

1
5
0

3
0

0
1

5
0

1
5
0

1
5
0

7
0

0

1 
*0

0
0

1
*0

0
0

3
0
0

5
0
0

5
0

0

2
0

0
2

0
0

2
0

0
1

5
0

7
0
0

5
0

0
7

0
0

3
0
0 7
0

1
0

0

1
5

0
5

0
0

7
0
0

1 
*0

0
0

1
5

0

2
0
0

1
5
0

1
0

0
1
0
0

1
5

0

1
5

0
1
0
0

7
0
0

5
0

0
5
0
0



T
a

b
le

 
I.
 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
s
tr

e
a
m

 
s
e

d
im

e
n

t 
a

n
a

 
m

o
ra

in
e
 

s
e

d
im

e
n

t 
s
a

m
p

le
s
/ 

C
h
u
g
a
ch

 
N

a
ti
o
n
a
l 

F
o

re
s
t/

 
A

la
s
k
a
- 

c
o
n
ti
n
u
e
d

m
p 

le

V
I

U
6

9
S

 
1 

4
7

0
S

 
1 

A
7
1
S

 
U

7
2
S

 
U

7
3
S

1A
7A

S
 

1 
A

75
S

 
U

7
6
S

 
1
A

7
7
S

 
1 

A
78

S

U
7
9
S

 
1

A
8

0
S

 
1 

A
81

S
 

1 
A

8
2
S

 
1 

A
83

S

1 
A
8
5
S
 

1 
A
8
6
S
 

1 
A
8
7
S
 

1
4
8
8
S

1
A

8
9

S
 

1 
<.

90
S

 
U

9
1
 S

 
1 

A
9
2
S

1 
A
9
A
S
 

U
9
5
S
 

1 
A
9
6
S
 

U
9
7
S
 

1
A
9
S
S

1 
A
9
9
S
 

1
5
0
0
S
 

1 
5
0
1
S
 

1
5
0
2
S
 

1
5
0
3
S

1 
5
0
4
S
 

1 
5
0
5
S
 

1
5
0
6
S
 

1
5
0
7
S
 

1 
5 
U 
6 
S

1 
5
0
9
S
 

1 
51
 U
S 

15
1 

1 
S 

1
5
1
2
5
 

15
1 
3S

B
e

-p
p

m
s

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

1 
.5

2
.0

1
.5

1
.5

2
.0

2
.0

2
.0

2
.0

1
.5

2
.0

2
.0

2
.0

1
.5

2
.U

2
.0

2
.0

2
.0

3
.0

2
.0

1
.0

1
.0

1 
.0

1
.0

1
.5

2
.0

1
.0

1
.0

<
1
.0

1
.5

1
.0

1
.U

1
.0

1 
.0

1
.0

1
.0

1 
.0

B
i -

p
p

m
s

N N N N N N N N N N N N N N N N N N N N N M H N N N N N
<

1
0

<
1

0

<
1

0 N N N N N N N N N N N N N N

C
o
-p

p
m

S

20 20 30 50 30 20 70 70 70 50 30 70 50 50 50 70 50 50 50 50 30 50 50 30 20 30 50 50 50 50 50 15 20 30 30 50 50 50 70 50 50 50 10 20 15

C 
r 
- 
p 
p 
m

s

1
5
0

2
0
0

1
5
0

1
5
0

2
0
0

2
0
0
 

3
0
U
 

3
0
0
 

3
0
0
 

3
0
0

5
0
0

3
0
0

2
0
0

3
0
0

3
0
0

1
0
0

2
0
0

2
0
0

2
0
0 7
0

7
U
 

1
5
0
 

1
5
J
 

2
0
0 7
0

1
0
0

1
0
0

2
0
0

3
0
0

3
0
0

5
0
0 7
0

1
0
0

1
5
0 7
0

1 
5
0

3
0
0

2
0
0

2
0
0

1
5
0

3
0
0

2
0
0 70 5
0
5
0

C 
u
-
p
p
m
 

s

3
0
3
0

7
0

1
0
0 5
0

7
0

7
0

5
0
0

1 
50

1
0
0

3
0
0

2
0
0 7
0

1
5
0

1 
50

1 
50

1
5
0 7
0

1
5
0 7
0

3
0
7
0
3
0

1
0
0 3
0

3
0 3
0

7
0

1
0
0

2
0
0

2
0
0 2
0

7
0
7
0

5
0 5
0

7
0

1
0
0 7
0

50

1 
5
0

1
0
0 5
0

7
0

3
0

L
a
-
p
p
m

s

N N N N N N N N N N

5
0 50 50 5
0 50 5
0 50 50 50 50 50 5
0 50 50 50 50 50 50 5
0 50 50
N

2
0 50 5
0 50 50 50 50 50 5
0

50
<
2
0 N

<
2
0

M
o
-
p
p
m

s

N N N N N N N N N N

2
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

2
0 2
0

20 2
0 20 2
0

2
0

2
0 2
0
2
0

2
0 2
0 20 2
0 20 2
0

2
0
2
0

2
0 20 2
0 2
0

2
0 20 2
0

2
0 20 20 2
0

2
0

2
0 N N

2
0
2
0

2
0

<
2
0

<
2
0 20

<
2
0 2
0

<
2
0 N N N

Ni
 -
p
p
m

s

5
0 5
0 50 7
0
5
0

7
0

1
0
0

1
0
0

1
0
0

1
0
0

2
0
0

1
5
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0 5

2
0
7
0
5
0

1
0
0 3
0

2
0
7
0

1
0
0

1
0
0

1
0
0

1
0
0 5
0

5
0
5
0

2
0

2
0

1
0
0

1
0
0

1
0
0

5
0

1
0
0

1
0
0 5
0

5
0

5
0

P
b
-
p
p
m

s

2
0 20 50 20 3
0 10 3
0

3
0 50 3
0

7
0 10 15 3
0 30 50 50 20 50 70 10 3
0
2
0 10 2
0

20 50 30 20 20 20 1
0

15 3
0

2
0 2
0

20 20 10 20 2
0 20 1
0 10 10

S
c
-
p
p
m

s

2
0 20 30 30 2
0

30 30 30 30 30 30 3
0 30 3
0 30 2
0 30 30 30 20 2
0 3
0

3
0
3
0 15 1 
5

2
0

30 30 30 3
0 1
5

2
0 20 2
0 30 30 30 30 2
0 3
0 30 15 15 15

S
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a
b
le

 
I.

 
C

h
e

n
.i
c
a

l 
d
a
ta

 
fo

r 
s
tr

e
a
m

 
s
e

d
im

e
n

t 
a

n
a

 
m

o
ra

in
e

 
s
e

d
im

e
n

t 
s
a

m
p

le
s
/ 

C
h
u
g
a
ch

 
N

a
ti
o
n
a
l 

F
o
re

s
t/
 

A
la

s
k
a

  
 c

o
n
ti
n
u
e
d

S
a

m
p

le

1 
4

6
9
S

 
1

4
7

0
S

 
1
4
7
1
 S

 
1
4
7
2
S

 
U

7
3
S

1
4
7
5
S
 

1
4
7
6
S
 

U
7
7
S
 

1
4
7
S
S

1
4
7
V
S
 

1
4
8
0
S
 

1
4
8
1
 S

 
1
4
8
2
S
 

1
4
8
3
S

1 
4
8
4
S
 

1
4
8
5
S
 

1
4
8
6
S
 

1
4
8
7
S
 

1
4
8
8
S

1
4
8
9
S
 

1
4
9
U
S
 

1
4
9
1
 S

 
U
9
2
S
 

1
4
9
3
S

1 
4
9
4
S
 

1
4
9
5
S
 

1
4
9
6
S
 

1
4
9
7
S
 

1
4
9
8
S

1
4
9
9
S

 
15

0C
JS

 
1 

5
0
1
 S

 
1

5
0

2
S

 
1

5
0

3
S

1 
5
0
4
S

 
1
5
0
5
S

 
1 

5
0
o
S

 
1 

5
0

7
S

 
1 

5
0

8
S

1
5
U

9
S

 
1 

51
 U

S 
15

1 
1 

S 
15

1 
2S

 
1

5
1

3
S

S
r-

p
p
m

 
s

20
0

10
0

10
0

30
0

20
0

10
0

20
0

10
0

10
0

10
0

10
0 

2
0
0
 

2U
i) 

20
0 

10
0

10
0 

20
U

 
20

0 
10

0 
10

0

10
0 

15
0 

2
0

J 
2

0
0

 
10

0

20
0 

20
0 

<
1

0
0

 
20

0 
20

0

20
0 

2
0

0
 

15
0 

1U
O

 
10

0

V
-p

p
m

 
s 15

0
15

0
2
0
0

20
0

2
0
0

30
0

3
0
0

3
0
0

3
0

0
3
0
0

2
0
0

3
0
0

3
0
0

30
0

30
0

20
0

3
0
0

30
0

3
0
0

1
5

0

2
0
0

2
0
0

2
0
0

3
0
0

2
0
0

1
5

0
2
0
0

30
0

3
0
0

3
0
0

3
0
0

1
5

0
1

5
0

20
0

2
0
0

20
0

2
0
0

30
0

2
0
0

20
0

2
0
0

2
0
0

2
0
0

1
5
0

1
5

0

W
-p

p
m

s
Y

-p
p
m

s
Z

n
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

2
0

2
0 5
0
5
0

3
0 5
0 5
0

50 5
0
5
0

3
0 5
0

50 5
0 5
0 50 5
0

5
0 5
0

5
0

3
0

3
0
5
0 5
0

3
0 3
0 5
0

5
0
3
0 5
0

5
0

2
0
3
0

3
0 2
0

5
0

3
0
2
0 50 3
0

5
0
5
0

2
0 2
0

2
0

<
2
0
0

2
0
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
?
0
0

2
0
0

2
0
0

<
2
0
0

<
2
0
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

Z 
r-

p
p
m

s

1
5

0
1

5
0

2
0
0

1
0

0 7
0 70 7
0 70

1
0

0
1

0
0

20
0

1
5
0

1
5
0

1
0

0
1

0
0

1
0

0
1

0
0

1
0
0

1
5

0
1
5
0

1
0

0
1

0
0

1
0

0
1
0
0

1
0
0 70

 1
0

0

1
0

0 70
 

1
0

0

1
0

0 70
1

0
0

1
5
0 50

1
0

0 70 50
10

0 50

1
0
0

1
0

0
1

0
0

1
0

0
1

0
0

A
u~

 p
pm

 
aa

Z
n
-p

p
m

 
aa

1
0
0

1
1

0
1

2
0

1
2

0
7

5

7
0 75

1
3
0

1
0

0
8
5

4
0

6
5

1
7

0

3
0
0

9
5

11
 0

1
5
0

1
3

0

1
2

0
1

3
0 75

1
0
0

1
2

0

3
0
0

2
3
0

8
5

6
0 5
5 5
5
 

1
1
0
 

1 
1 

0 
U

O 7
0

9
0

1
0

0
6

5
8
5

1
0
0 35 3
0

9
0

1
2
0

1
1
0

S
b
-p

p
m

 
aa

N N
 N N
 

N N N N N
 N

C
d
-
p
p
m

aa

.
2
0

.
2
0

.
2
0

.
3
0

.
2
0

.
2
0

.
2
0

.
2
0

.
1
0

.
1
0

.
1
0

.'
TO

.
3
0

.
8
0

.
2
0

.
4
0

.
4
0

.
7
0

.
6
0

.
2
0

.
2
0

.
2
0

.
3
0

2
.
7
0

2
.
1
0

.
2
0

.
1
0

.
1
0

.
1
0

.
2
0

.
1
0

.
3
0

.
1
0

.
3
0

.
1
0

.
1
0

.
2
0

.
2
0

N .
1
0

.
2
0

.
3
0

.
1
0

A
s
-
p
p
m

aa

<
5 <
5

<
5 <
5

<
5

<
5 <5
N 5 N N

"' 
N 5

3
5 1
0 N

1
0

1
1
0 1
0

<
5 N N
1
5

6
0

4
5
<
5

<
5 N N 15 20 15 <5 <5
N

<
5 N

<
5 N N
2
0 5
0

3
0



T
a
b
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
a
n
a
 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
AI

 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

Ld
t 

i 
t
u
d
e

L
o
n
g
 i

 t
j
d
e

1
5
1
4
3

15
1 
55

15
1 
6S

15
1 
7S

1
5
1
3
S

1 
3 

1 
V
S

1
5
2
0
S

1
5
2
1
S

1
5
2
2
S

1
5
2
3
S

1
5
2
4
S

1
5
2
5
S

1
5
2
o
S

1
5
2
7
5

1 
5
2
8
S

1 
5
2
9
S

1 
5
3
0
S

1 
53
1 

S
1
5
3
2
S

1
5
3
3
S

1
5
3
4
S

1
5
3
5
S

1
5
3
6
S

1
5
3
7
S

1
5
3
8
S

1
5
3
9
S

1
5
4
C
S

1
5
4
1
S

1
5
4
2
S

1
5
4
3
S

1
5
4
4
S

1
5
4
5
S

1 
5
4
6
S

1 
5
4
7
S

1 
5
4
8
S

1
5
4
9
S

1
5
5
0
S

15
 5
1S

1
5
5
2
S

1
5
5
3
S

15
 5
4S

1
5
5
5
S

1
5
5
6
S

1 
5
5
7
S

1
5
5
8
S

o! 61 61 61 61 61 61 60 60 60 61 01 61 61 61 0
1 60 6
0 60 61 61 61 61 61 61 61 61 61 61 61 61 60 60 60 0
1 61 61 61 61 61 ol 60 60 60 60

0 1 2 3 2 6 5
57 57 56

9 7 7 8 7 7
57 57 58 0 1 3 3 2 2 3 3 5 5 5 1
56 55 55 10 10 9 7 0 5 5
53 53 54 54

21
8

35 16 38

9
38 41 54 1 

5

46 58 30 36 6 14 37 26 33 19 21
7 9

59 53 53 50 34 44 30 51 31 56 54 4

33 26
7

1 
4

25

2
23 39 23 23

1
4
8

1
4
8

1
4
8

1
4
8

14
8

1
4
8

14
8

14
8

1
4
8

14
8

1
4
8

1
4
8

1
4
8

1
4
S

1
4
8

14
8

1
4
8

1 
48

1
4
8

1
4
8

14
8

14
8

1
4
8

14
8

14
8

14
8

1
4
8

1
4
3

1
4
8

1
4
8

14
8

14
8

14
8

14
8

14
8

1
4
8

14
8

14
8

1
4
8

14
8

u
a

14
8

14
8

14
8

1
4
8

20 19 16 14 22 1 
7

1 
0

13 18 19

4 9 8 6 7 6
27 32 28 23 22 24 28 28 28 21 26 19 18 13 10 23 22 17
3 6 6

10 10
8 8

24 28 28 27

48 47 41 32 53 18 51
4

4
0 56 16 29
3

27 46 32 42 52 24 24 25 55 3o 36 26

6
31
7

21 18 15
1

53 43 30 16
6

41 54 31

7
58 38 20 45

F 
e
-
p
c
 t
 .

s

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

3
.
0

2
.
0

2
.
0

2
.
0

2
.
0

3
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

3
.
0

2.
0

2
.
0

3
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2.
0

2
.
0

1.
5

2
.
0

2
.
0

2
.
0

2
.
0

2.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

M
g
-
p
c
 t
 .

s 1
.
0
0

1
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.O
U'

1 
.
0
0

1 
.
0
0

.
7
0

.
7
0

1 
.
0
0

.
7
0

.
7
0

.
7
0

1 
.
0
0

1
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

.
7
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
5
0

.
7
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
O
U

C
a
-
p
c
 t
 .

s

.
2
0

.2
0

.
2
0

.
2
0

.
2
0

.
5
0

. 
50

.
3
0

.1
5

.
1
0

.1
5

.
2
0

.2
0

. 
15

.
3
0

.
3
0

.1
5

.
1
0

.1
5

.
1
0

. 
30

.
5
0

.
2
0

.3
0

.
5
0

.5
0

.
5
0

.3
0

.5
0

.
2
0

.2
0

.3
0

.1
0

.1
5

.1
5

.
2
0

.
7
0

.
3
0

.2
0

.7
0

.
2
0

.2
0

. 
15

.
2
0

.
2
0

T
i
-
p
c
t
.

s

.2
0

.2
0

.2
0

.2
0

.2
0

.3
0

.2
0

.
2
0

.2
0

.2
0

.3
0

.
2
0

.2
0

.2
0

.
2
0

.2
0

.1
5

.2
0

.
3
0

.2
0

.3
0

.2
0

.2
0

.2
0

.2
0

.2
0

.2
0

.2
0

.2
0

.
2
0

.
2
0

.2
0

.2
0

.2
0

.1
5

.1
5

.2
0

.2
0

.2
0

.2
0

.3
0

.2
0

.
3
0

.2
0

.
2
0

M
n
-
p
p
m

s

7
0
0

5
0
0

3
0
0

5
0
0

3
0
0

5
0
0

5
0
0

5
0
0

5
0
0

7
0
0

7
0
0

5
0
0

5
0
0

5
0
0

5
0
0

1
/
0
0
0

5
0
0

5
0
0

7
0
0

5
0
0

7
0
0

7
0
0

3
0
0

7
0
0

5
0
0

5
0
0

5
0
0

5
0
0

7
0
0

7
0
0

7
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

5
0
0

5
0
0

5
0
0

7
0
0

7
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

7
0
0

A 
g
-
p
p
m

s

N N N N N N N N N
<.

5 N N N N N N N N
<
.
5 N N N N N N N N N N N N N N N N N N N N N N N

<
.
5

N N

As
- 
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N
' 
N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

s

70 50 50 70 50 7
0 50 50 50 50

15
0 7
0 70 70 70 70 50 7
0

1
0
0 50 70

1
0
0 50 70 50 70

1
5
0

1
0
0

1
0
0 7
0

1
0
0

1
0
0 70 7
0 50 70

1
0
0 70 70 50 70 70 7
0 50 50

B
a
-
p
p
m

s

7
0
0

50
0

3
0
0

50
0

3
0
0

7
0
0

30
0

50
0

30
0

30
0

50
0

5
0
0

50
0

30
0

30
0

70
0

30
0

3
0
0

50
0

3
0
0

5
0
0

50
0

30
0

5
0
0

50
0

50
0

50
0

30
0

50
0

5
0
0

70
0

50
0

50
0

5
0
0

30
0

30
0

5
0
0

3
0
0

50
0

3
0
0

50
0

30
0

5
0
0

50
0

5
0
0



F
a

O
le

 
1
. 

C
h
e
ir
.i
c
a
l 

d
a

ta
 

fo
r 

s
tr

e
a
m

 
s
e
d
im

e
n
t 

a
n

d
 

m
o
ra

in
e
 

s
e
d
im

e
n
t 

s
a
m

p
le

s
* 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t/

 
A

la
s
k
a

 c
o

n
ti
n

u
e

d

S
a
m

p
le

1 
51
 <

,S
 

1 
51
 5
5 

1 
5 

1 
6S

 
1 
51

 7
S 

1 
5
1
8
S

1 
51

 S
>S
 

1 
5
2
U
S
 

1 
5
2
1
S
 

1
5
2
2
S
 

1
5
2
3
S

1 
52

<.
S

1 
5
2
5
S

5
2
6
S

5
2
7
S

5
2
8
S

5
2
9
S

5
3
0
S

1
5
3
1
S

1
5
3
2
S

1
5
3
3
S

1
5
3
4
S
 

1 
5
3
5
S
 

1
5
3
&
S
 

1 
5
3
7
S
 

1
5
3
8
S

1
5
3
9
S
 

1
5
4
0
S
 

15
41
 S

 
1 
5
4
2
S
 

15
<.

3S

1 
5
4
4
S
 

1
5
4
5
S
 

1
5
A
6
S
 

1
5
4
7
S

1
5
4
9
S
 

1
5
5
0
S
 

1 
55
1 

S 
1
5
5
2
S
 

1 
5
5
3
S

1 
5
5
4
S
 

1
5
5
5
S
 

1 
5
5
6
S
 

1 
5
5
7
S
 

1 
5
5
8
S

1.
5 

1 
.0
 

1.
 J
 

1.
0 

1.
0

1.
0 

1.
0 

1 
.0

 
<1

 .
0 

1.
0

1.
5

1.
0 

1.
0 

1.
0 

1.
0

1.
 5

 
<1

 .
0 

1 
.0
 

1.
5 

1.
0

1.
5 

1.
0 

<1
 .
C 

1.
5 

1.
0

<1
 .
0 

1.
0

<
1
.
0
 

1.
0 

1.
0

1.
0 

1 
.0
 

1.
5 

1.
5 

1.
0

1 
.0
 

1.
0 

1.
0 

1 
. 
5 

1.
0

1.
0 

1 
.0

 
1.

0 
1.

0 
1.
0

Ui
 -
p 
p
m

s

N N N N fJ N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N fJ N N N N N N N N

C 
o
-
p
p
m

s

15 10 10 15 10 20 10 15 15 2U 20 10
, 

15 15 10 15 10 10 15 10 15 10 10 15 15 15 15 10 10 10 15 15 20 20 15 15 15 10 10 10 15 20 20 15 20

Cr
-p

pr
o 

s

50 50 30 70 30 50 50 50 30 50 50 50 50 30 50 50 50 30 70 50 50 70 50 50 50 70 50 50 50 50 50
 

70
 

5C
 

50
 

30 50 50 30 7
0 50 50 50 50

C 
u
-
p
p
m

s

50 30 30 20 30 30 2
0

30 20 3
0

50 5
0

50 30 50 30 30 50 70 20 30 50 20 50 2
0

20 3
0

20 20 30 30 20 7
0

50 3
0

30 30 30 30 20 7
0 50 50 50 50

L
a
-
p
p
m

s

<
2
0

<
2
0 N
20
N N N

20
N N

2
0 N fJ N N N N N N N N N N N N N N N N N N

<
2
0

<
2
0

<
2
0 N N N N

<
2
0 N N N N N N

M
o
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
i
-
p
p
m

s

50 50 50 30 30 50 50 50 50 50 70 50 70 50 50 50 50 50 50 30 30 50 30 50 50 30 50 30 30 50 30 30 50 50 30 20 50 30 50 30 50 50 50 50 50

P
b
-
 p
p
m

s

10
<
1
0 10 10 10 10

<
1
0 15 10 15 10 10 15 10 15 10 10

0
0 10 10 10

<
1
0

<
1
0 10

<
1
0

<
1
0 10

<
1
0

<
1
0

<
1
0 10

<
1
0 15 20 10 10 10

<
1
0 10 10 10

<
1
0 10 10 10

S 
c
-
p
p
m

s

1 
5

15 10 10 10 15 10 10 10 10 15 10 15 10 10 10 10 10 15 10 15 10 10 10 10 10 1 
5

10 10 10 15 15 15 15 10 10 10 10 1 
5

10 15 15 20 15 15

S
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a
b
l
e

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
an

d 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
  
 c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

15
1 
4S

 
1 
51
 5
S 

1
5
1
6
S
 

15
1 
7S
 

1 
51
 8
S

1
5
1
9
S
 

1 
5
2
0
S
 

1 
5
2
1
S
 

1
5
2
2
S
 

1
5
2
3
$

1 
5
2
4
S
 

1
5
2
5
3
 

1 
5
2
6
S
 

1
5
2
7
S
 

1 
5
2
8
S

1 
5
2
9
S
 

! 
5
3
0
S
 

1
5
3
1
S
 

1
5
3
2
S
 

1
5
3
3
S

1 
5
3
4
S
 

1
5
3
5
S
 

1
5
3
6
S
 

1
5
3
7
S
 

1 
5
3
8
S

1
5
3
9
S
 

1
5
4
0
S
 

1
5
4
1
S
 

1
5
4
2
S
 

1
5
4
3
S

1 
5
4
4
S
 

1
5
4
5
S
 

1
5
4
6
S
 

1 
5
4
7
S
 

1 
5
4
8
S

1 
5
4
9
S
 

1
5
5
0
S
 

1
5
5
1
S
 

1
5
5
2
S
 

1
5
5
3
S

5
5
4
S
 

5
5
5
S
 

5
5
6
S
 

5
5
7
S
 

5
5
8
S

S 
r
-
p
p
m
 

s
V
-
p
p
m

s
W 
-
p
p
m
 

s
Y
-
p
p
m

s
Z 
n
-
p
p
m

s

1
5
0

1
0

0
1

0
0

1
5
0

1
5

0

2
0

0
1 

50
1

5
0

1
0

0
<

1
0

Q

1
0
0

1
0

0
1

5
0

1
0
0

1
5
0

1 
50

1
0
0

1
0
0

1
0

0
1
0
0

2J
O

1 
UO

1 
0
0

1 
00

1 
50

2
0

0
2

0
0

1
5
0

2
0

0
1

0
0

1
5
0

1
5

0
<

1
0
0

1
0

0
1

0
0

1
0
0

2
0
0

1 
50

1 
50

2
0

u

1
0

0
1

5
0

1 
5
0

1 
00

1
0
0

1
0

0
1
0
0

1
0

0
7
0

1
0
0

1
0

0
1
0
0

1
0
0

1
0

0
1
0
0

1
0
0

1
5
0

1
0
0

1
0

0
1
0
0

1
0
0

1
0

0
1
0
0

1
0
0

1
0
0

1
0

0
1

5
0 7
0

1
0
0

1
0
0

1
0
0

1
0
0 7
0

1
0
0

1
0
0

1
0
0

1
0

0
1

0
0

1
0
0

7
0

1
0

0
1
0
0

1
0
0

1
0
0

1
0

0

1
0
0

1
0

0
1
5
0

1
0
0

1
0
0

N N N N N N N N N N N N N N N N N N N N N N N N (J N N N N N N N N N N N N N N N N N N N N

20 15 15 1 
5

15 1 
5

20 20 1 
5

20 30 15 20 15 15 2
0 15 1 
5

1 
5

10 15 10 10 15 1 
5

10 15 10 10 10 10 1 
5

1 
5

20 1 
5

15 20 1 
5

1 
5

1 
5

2(
J

20 30 20 2
0

N N N N N

<
2
0
0 N N N

<
2
0
0

<
2
0
0 N N N N N N N

<
2
0
0 N N N N

<
2
0
0 N N N N N

<
2
0
0 N

<
2
0
0

2
0
0

2
0
0 N N N N N N

<
2
0
0 N

<
2
0
0

<
2
0
0

<
2
0
0

Z 
r
-
p
p
m
 

s

10
0 70 50

1
0
0 70 70

10
0 70 70 70

1
0
0 7
0

10
0. 70 70 70 50 70 70 50 50 70 70 70 70 70 50 50 50 70

10
0

1
0
0 50 70 50 50 70 70 70 70

1
0
0

15
0

10
0 70 70

A
u
-
p
p
m
 

aa <
.
0
5
 

N .1
5

Z
n
-
p
p
m
 

aa

9
0 95 95 9
0 8
0

1
2
0 6
5

1
1
0

9
0

1
3
0

1
4
0

1
0
0

95
11
 0 8
0

9
0 95 85

1
1
0

8
0

1
0
0 85 75

1
1
0

1
0
0

6
0 9
0 75 7
0

9
0 85 9
0

2
7
0

1
6
0

1
3
0

1
0
0 65 85 95

" 
1
0
0

11
 0 95

1
1
0

1
0
0

1
2
0

S
b
-
p
p
m
 

a 
a

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N 4 N N N N

C 
d
-
p
p
m

aa

.1
0

.2
0

.1
0

.2
0

.2
0

.3
0

.1
0

.2
0

.2
0

.2
0

.2
0

.2
0

.2
0

.2
0

.3
0

.3
0

.2
0

.2
0

.2
0

.2
0

.2
0

.1
0

.2
0

.3
0

.4
0

.2
0

.2
0

.2
0

.2
0

.2
0

.2
0

.2
0

.4
0

.6
0

.2
0

.2
0

.2
0

.4
0

.1
0

.1
0

.1
0

.1
0

.1
0

.2
0

.2
0

A 
s
-
p
p
m

aa

20 1 
5

20 20 15 20 15 30 40 40 20 1 
5

10 25 10 30 1 
5

10 1 
5

1 
5

25 10 10 1 
5

20

5 5
10
5

20 1 
5

35 30 25 15 15 10 10 20 10 15 10 20 15 25



T
a
b
l
e
 

1.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
a
n
a
 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
*
 
C
h
u
y
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
AI
 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

L
a
t
i
t
u
d
e

L
o
n
y
 i

 t
u
a
e

o

1 
5
5
9
S

1 
5
6
0
S

15
61

 S
1 
5
6
2
S

1 
5
6
3
S

1 
5
6
4
S

1
5
6
5
S

1 
5
6
6
S

1
5
6
7
S

1 
5
6
8
S

1 
5
6
9
S

1
5
7
0
S

1 
5
7
1
S

1
5
7
2
S

1
5
7
3
S

1 
5
7
4
S

1
5
7
5
S

1
5
7
6
S

1
5
7
7
S

1 
5
7
8
S

1 
5
7
Y
S

1 
5
8
0
S

1
5
8
1
S

1
5
8
2
S

1 
5
3
3
S

1
5
8
4
S

1
5
8
5
S

1 
5
8
o
S

1
5
8
7
S

1 
5
8
8
S

1
5
8
9
S

1 
5
9
0
S

1
5
9
1
S

1
5
9
2
S

1
5
9
3
S

1 
5
9
4
S

1 
5
9
5
S

1 
5
9
6
S

1
5
9
7
S

1
5
9
3
S

1
5
9
9
S

1
6
0
0
S

1
6
0
1
S

1
6
0
2
S

1
6
0
3
S

60 60 60 61 61 61 61 61 61 6
0 60 6
0 60 60 60 60 6
0

60 60 60 cO 61 ol 61 60 oQ 60 60 60 61 61 61 61 61 61 61 61 61 61 61 61 60 6J 60 60

58 54 57
9 3 5 4 2 1

52 49 4
8 50 48 49 52 52 49 54 54 57
1 2 1

38 37 59 53 55
0 4 7 7 6 6 5 5 5 0 0 0

58 57 54 54

22 26 39 24 10 34 11 41 1l
'

1 
5 0

2
9 29 44 57 30 16 36 35 41 37 36
4

23 1 
5

57 16 53
5

10 48 21 14 29
U

55 48 44 21 14 5
15 15 27 23

1
4
7

14
7

1
4
8

1 
47

1 
47

14
7

1
4
7

1
4
7

14
7

1
4
8

14
8

1
4
8

1
4
8

1 
47

14
7

14
7

1
4
7

1
4
7

14
7

14
7

1 
47

1 
47

1 
47

14
7

14
7

1
4
7

14
7

14
7

14
7

14
7

1 
47

1
4
7

14
7

14
7

14
7

1
4
7

14
7

14
7

14
7

14
7

1 
47

1
4
8

1
4
7

14
8

1
4
7

59 59
0

4
0 43 43 47 49 54
5 8 3 0

57 55 59 56 4
6 47 48 40 41 41 37 26 20 14 25 24 31 30 22 21 20 20 20 22 26 24 23 24 12 57
3

5
6

3
48 56 23 19 50
2

18 45 50 26 10 59 32
9

46 20
7

26 24 1 
7

1U 15
5

38 56 23 37 59
7

21 12 20 35 57 59
6 6 0

44 33 30 33 31 1 
5

F
e
-
p
c
t
 .

S

2
.
0

2
.
0

1.
5

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

1 
.5

2
.
0

1
.
5

2
.
0

2
.
0

5
.
0

3
.
0

2.
0

1
.
5

1 
.5

2
.
0

3
.
0

2
.
0

2
.
0

2.
0

2
.
0

2
.
0

3
.
0

2.
0

2
.
0

1.
5

3
.
0

2
.
0

2
.
0

5
.
0

2
.
0

2
.
0

2
.
0

2
.
0

3
.
0

1
.
0

2
.
0

1.
5

1
.
0

2
.
0

2
.
0

2
.
0

M
g
-
p
c
t
 .

s 1 
.0

0
.
7
0

.
2
0

.7
0

.7
0

.
7
0

1 
.
0
0

1 
.
0
0

.
7
0

.
5
0

1 
.
0
0

.5
0

.
5
0

1 
.
0
0

1 
.
5
0

.5
0

.
7
0

.3
0

1 
.
5
0

1
.
5
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

.3
0

.2
0

.5
0

.
5
0

.
7
0

1 
.
0
0

1 
.
0
0

.
7
0

1 
.
5
0

1 
.0

0
1 
.
0
0

1 
.
0
0

.
7
0

1 
.
0
0

.
3
0

1 
.
0
0

.
5
0

.
2
0

1 
.
0
0

.
5
0

.
7
0

C
a
-
p
c
 t
 .

s

.
2
0

1
.
0
0

.3
0

.
5
0

.
2
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.7
0

1 
.
0
0

1 
.
0
0

.
7
0

1 
.
0
0

.
3
0

.
5
0

.
5
0

.
5
0

.
7
0

.
3
0

.
7
0

.
3
0

.
3
0

.
2
0

.
7
0

.
5
0

.
3
0

.
7
0

.
3
0

.
3
0

.
5
0

.
2
0

.
1
5

.
1
5

.
5
0

.
2
0

.
2
0

.
2
0

.
1
5

.
7
0

.
2
0

.
7
0

Ti
 -
p
c
 t
 .

s

.2
0

.
2
0

.1
0

.
3
0

.2
0

.2
0

.
3
0

.
3
0

.
3
0

.
2
0

.
2
0

.
2
0

.2
0

1 
.
0
0

.
5
0

.2
0

.
2
0

.
1
0

.
3
0

.3
0

.3
0

.
3
0

.3
0

.3
0

.
2
0

.2
0

.2
0

.
2
0

.
2
0

.
3
0

.
3
0

.
2
0

.
3
0

.
2
0

.
2
0

.
2
0

.2
0

.2
0

.
1
0

.
2
0

.
2
0

.
1
0

.3
0

.
2
0

.
3
0

M
n
-
p
p
m

s

7
0
0

7
0
0

>
5
/
0
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

7
0
0

5
0
0

5
0
0

1
,
5
0
0

1 
/
O
O
O

5
0
0

5
0
0

3
*
0
0
0

7
0
0

7
0
0

5
0
0

5
0
0

5
0
0

5
0
0

2
/
0
0
0

>
5
/
0
0
0

3
/
0
0
0

7
0
0

7
0
0

7
0
0

1
/
0
0
0

5
0
0

1
/
0
0
0

7
0
0

5
0
0

5
0
0

5
0
0

7
0
0

5
0
0

7
0
0

7
0
0

3
0
0

5
0
0

5
0
0

5
0
0

A
g
-
p
p
m

s

<
.
5 N N N N N N

<
.
5

<
.
5 N N N N N N N N N N N N N N N N N N N N N

1.
5 N N N .7 N N N N

<.
S N .7 N N N

A
s
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
3
0
0 N N N

A
u
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N. N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

" s

50 20 20 50 70 50 50 50 50 20 30 15 15
<
1
0 15 15 2
0 20 50 50 70 50 70 30 50 30 70 50 50 50 50 50 70 50 50 70

1
0
0

1
0
0 20 50 50 50 50 50 30

B
a
-
p
p
m

s

30
0

3
0
0

2
0
0

5
0
0

5
0
0

3
0
0

5
0
0

3
0
0

3
0
0

3
0
0

3
0
0

3
0
0

5
0
0

1
0
0

1
5
0

30
0

5
0
0

2
0
0

5
0
0

70
0

5
0
0

3
0
0

50
0

50
0

3
0
0

50
0

50
0

3
0
0

30
0

5
0
0

3
0
0

3
0
0

7
0
0

50
0

5
0
0

5
0
0

5
0
0

5
0
0

2
0
0

5
0
0

30
0

2
0
0

5
0
0

30
0

3
0
0



T
a
b
le

 
I.

 
C

h
e

m
ic

a
l 

d
a
ta

 
fo

r 
s
tr

e
a
m

 
s
e

a
im

e
n

t 
an

a 
m

o
ra

in
e
 

s
e

d
im

e
n

t 
s
a

m
p

le
s
* 

C
h
u
g
a
ch

 
N

a
ti
o
n
a
l 

F
o

re
s
t/

 
A 

la
s
k
a
--

c
o
n
ti
n
u
e
d

S
a
m

p
le

1 
5
5
9
S
 

1 
5
6
0
S
 

15
61

 S
 

1
5
6
2
S
 

1 
5
6
3
S

1 
5
6
5
S
 

1 
5
6
6
S
 

1 
5
6
7
S
 

1
5
6
3
S

1 
5
6
9
S
 

1
5
7
0
S
 

15
71

 S
 

1
5
7
2
S
 

1 
5
7
3
S

1
5
7
4
S
 

1 
5
7
5
S
 

1 
5
7
6
S
 

1
5
7
7
S
 

1
5
7
8
S

1 
5
7
9
S
 

1 
5
8
0
S
 

15
61

 S
 

1
5
3
2
S
 

1
5
8
3
S

1
5
8
4
S
 

1
5
8
5
S
 

1
5
8
6
S
 

1 
5
8
7
S
 

1 
5
d
8
S

1
5
3
9
S
 

1 
5
9
0
S
 

1
5
9
1
S
 

1
5
9
2
S
 

1 
5
9
3
S

1 
5
9
A
S
 

1 
5
9
5
S
 

1
5
9
6
S
 

1 
5
9
7
S
 

1
5
9
8
S

1 
5
9
9
S
 

1
6
0
0
S
 

16
01

 S
 

1
6
0
2
S
 

1
6
0
3
S

d
e
-
p
p
m

s

1 
.U

1.
0

1.
5

1.
0

1 
.0

1.
0

1.
0

1.
0

1.
0

1 
.5

1.
0

1.
5

1.
5

<
1
.
0

1.
0

1 
.5

1 
.5

1 
.5

1.
0

1 
.0

1 
.0

1 
.0

1.
0

1 
.5

1.
0

i.
n

1.
5

1 
.5

2.
0

1 
.0

1.
0

1.
0

1.
0

1.
0

1.
0

1 
.0

1 
.0

1 
.5

2
.
0

1.
5

1 
.5

1 
.1
)

1 
. 
5

1 
.5

1 
.0

Bi
 -
p
p
m

s

N N N N N N N N N N N N N N N N N N N n N N N N N N N N N N N N N N N N N N N N N N N N N

C 
o
-
p
p
m

s

20 15 70 15 10 10 10 10 15 10 20 10 10 50 30 10 7
30 20 20 20 15 20 20 30 70 50 10 15 10 15 10 20 10 10 10 10 20 <5 15 10
7

20 20 15

C 
r
-
p
p
m
 

s

50 30 20 50 50 50 50 50 50 20 5U
 

20
 

20
 

30
 

15
0 20 20 30 70 70 50 70

10
0 70 30 3U
 

50
 

20
 

20
 

70

1
0
0 50 70 50 50 30 50 50 15 30 20 30 7
0 30 70

C 
u
-
p
p
m
 

s

20 10 1 
5

20 20 20 30 50 50 1 
5

15 10 10 50 30

7
10 1 
5

7
0 70 30 20 50 20 15 1 
5

20 10 1 
5

3
0

7
0 20

1
0
0 30

3
0
0 5
0 30 5
0 1 
5

30 10 10 20 10 10

L
a
-
p
p
m

s

N 50
N N N N N

20 20 50 N
50 30 N N

70 20
<
2
0

<
2
0 50 30 70

<
2
0 20
N N

<
2
0 50 50

<
2
0 N N N
20
N N N N N N

20
N

50
N

20

H
o
-
 p
p
m

s

N N N N N N N N N N N N 5 N N N N N N N N N N N N N N N N N N N N N N N N N N N N r*r N N N

N
b
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
i 
-
p
p
m

s

50 20 30 50 50 50 50 50 5
0

20 50 15 10 15 3
0 10
7

10 50 50 50 50 5
0 50 20 50 30 10 15 50 50 30 70 3
0 30 30 20 5
0 7

30 15 20 5
0 20 50

P
b
-
p
p
m

s

10 10 10 10
<
1
0 N
10 20 10 20 15 20 20

<
1
0 10 10 20 10 20 30 20 15 15 15 10 10 30 15 20 10 10

<
1
0 10 10 15

" 
10 15 10 10 15 15 50 15

<
1
0 10

S 
c
-
p
p
m

s

15 15
7

15 1 
5

10 15 1 
5

15 10 10 10 15 30 30 15 15
7

20 20 15 15 15 15 10 10 15 10 10 15 15 10 15 10 10 15 10 15
7

10 10
7

2
0 10 10

S 
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a
b
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
a
n
d
 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 
A
l
a
s
k
a
  
 c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

1 
5
5
9
S
 

1
5
o
O
S
 

1 
56

1 
S 

1
5
6
2
S
 

1 
5
6
3
S

1 
5
6
4
$
 

1 
5
6
5
S
 

1 
5
6
o
S
 

1
5
6
7
S
 

1
5
6
8
S

1
5
o
9
S
 

1 
5
7
0
S
 

15
71
 S

 
1
5
7
2
S
 

1
5
7
3
S

1 
5
7
4
S
 

1
5
7
5
S
 

1
5
7
6
S
 

1 
5
7
7
S
 

1 
5
7
3
S

1
5
7
9
S

1
5
8
0
S
 

15
81
 S

 
1
5
8
2
S
 

1
5
8
3
S

1
5
8
4
S
 

1
5
8
5
S
 

1
5
8
o
S
 

1
5
S
7
S
 

1 
5
8
8
S

1 
5
8
9
S
 

1
5
9
U
S
 

1
5
9
1
S
 

1
5
9
2
S
 

1
5
9
3
b

1
5
9
4
S
 

1
5
9
5
S
 

1
5
9
6
S
 

1
5
9
7
S
 

1
5
9
8
S

1
5
9
9
S
 

1
6
0
0
S
 

16
01
 i

 
1
6
0
2
S
 

1
6
0
3
S

S 
r
-
p
p
m
 

s
V
-
p
p
m
 

s
U
-
p
p
m
 

s
Y 
- 
p 
p 

rn 
s

Z
n
-
p
p
m
 

s

10
0

10
0 N

20
0

15
0

20
0

20
0

20
0

20
U

15
0

20
0

20
0

20
0

20
0

20
0

15
0

20
0

10
0

2U
O

20
0

20
0

30
0

20
0

20
0

10
0

15
0

10
0

15
0

1 
50

20
0

20
0

20
0

15
0

30
0

10
0

10
0

10
0

20
0

<
1
0
0

20
0

10
0

1
0
0

20
0

<
1
0
0

20
0

15
0

10
0 70

10
0

1 
00

10
0

1
0
0

1
0
0

1
0
0

10
0

10
0 70 70

15
0

10
0 7
0 70 70

15
0

1
5
0

15
0

10
0

15
0

1
0
0

10
0

10
0

1
0
0 70 70

1
0
0

15
0

1
0
0

15
0

10
0

10
0

10
0

1
0
0

10
0 50

1
0
0 70 70

1 
00

10
U

10
0

N N N N N N N N N N N N N N N N N N N N N N N N N N N N fj N N N N N N N N N N [J N N N 14 n

2
0 30 1 
5

2
0 20 20 20 2
0

20 30 20 5
0

30 20 30 3
0 20 20 2
0 30 2U 20 20 2
0 20 20 20 20 50 20 20 1 
5

2
0

20 2
0

20 2
0 2
0

2
0 15 30 1 
0

2U 15 20

<
2
0
0 N N N N N N N N N N N N

2
0
0

<
2
0
0 N N N

<
2
0
0

<
2
0
0

<
2
0
0 N N N N

<
2
0
0

2
0
0 N N N N N

2
0
0 N N N N

<
2
0
0 N

<
2
0
0 N N N N N

Z 
r
-
p
p
m
 

s

70
2
0
0 50

1
0
0

1
0
0

10
0

10
0

1
0
0

10
0

1
5
0 70

1
5
0

1
0
0 50

10
0

1
0
0

15
0 50 70

1
0
0

70
1
0
0

10
0

1
0
0 50 50 7
0

1
5
0

10
0

10
0

1
0
0 70

10
0

10
0

1
5
0

10
0

1
5
0

10
0 50 70

1
0
0 50

10
0 70

10
0

A
u
~
p
 p
m 

aa
Z
n
-
p
p
m
 

aa

95 35
2
9
0 7
0
7
0

65 7
0 75 65 6
0 85 35 25 55 30 2
0

1
8
0

1
4
0

1
2
0

1 
10 75 9
0

1
0
0

1
7
0

3
0
0

1
9
0

8
5 65 75 9
0

8
0

1
3
0

7
5

1
3
0

9
0 95

1
2
0

1
3
0

1
7
0 6
0

6
0

85 4
0 6
0

S
b
-
p
p
m
 

aa

N N N N N 6 N N N N N N N N N N N N 2 N N N N N N N N N N N N N N N 4 2 3 N N N N 5 N N N

C
d
-
p
p
m

aa

.2
0

.1
0

2
.
4
0

.1
0

.1
0

.1
0

.1
0

.
1
0

.
1
0

.2
0

.1
0

.1
0

.1
0

.2
0

.1
0

.1
0

.
1
0

.7
0

.2
0

.
1
0

.2
0

.^
0

.2
0

.2
0

.
0
0

1
.
9
0

.8
0

. 
.A
O

.
4
0

.
1
0

.
3
0

.1
0

.
2
0

.2
0

.3
0

.2
0

.
3
0

.2
0

.3
0

.
4
0
 

'

.1
0

.4
0

.2
0

.3
0

.1
0

A 
s
-
p
p
m

aa

30 60
20
0 15 15

5 5
15 10 50 25 15 20 15
5

10 <5 45 25 15 20 20 40 20 20 30 30 95 30 15 35 10
14

0 15 10 10 20 75
11
0 25

5
22

0 20 20 10



T
a

c
le

 
I.

 
C

h
e

m
ic

a
l 

d
a

ta
 

fo
r 

s
tr

e
a

m
 

s
e
d
im

e
n
t 

a
n

a
 

m
o

ra
in

e
 

s
e

d
im

e
n

t 
s
a

m
p

le
s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/
 

A
I 
a

s
k
a

--
c
o

n
ti
n

u
e

d

S
a

m
p

le
L

a
 1

1
t 

u
d

e
L

o
n

g
 i

 t
u
a
e

r
^
^ 8

1
6
G
4
S

1
o
0
5
S

1
6
0
0
S

1
6
0
7
S

1
o
0
8
S

1
6
0
9
S

16
1 
OS

1
6
1
1
 S

16
1 
2S

16
1 
3S

1
6
1
 A
S

16
1 

SS
16
1 
6S

16
1 
75

1o
1 
dS

1
6
1
9
S

1
6
2
0
S

1
6
2
1
S

1
6
2
2
S

1
6
2
3
S

16
2<

,S
1
6
2
5
S

1 
6
2
6
S

1
6
2
7
S

1
6
2
8
S

1
6
2
9
S

1
6
3
0
S

1
6
3
1
S

1
6
3
2
S

1
6
3
3
S

1
o
3
4
S

1
6
3
5
S

1
6
3
6
S

1
6
3
7
S

1
6
3
6
S

1 
6
3
9
S

1
0
4
0
S

1
6
4
1
 S

1
6
4
2
S

1
6
4
3
S

1 
6
4
4
S

1
6
4
5
S

1
6
4
6
S

1
6
4
7
S

1
6
4
8
S

o
O 61 61 61 6 
1

61 6
0

6
0 60 6
0

6
0 60 6
0 60 6
0

6
0 6
0

6
U

6
0

6
0

6'
J

cl 61 61 61 61 6
0

6
0
6
0

6
0

6
U c1 61 61 61 61 61 61 61 6
0 6
U 60 61 61 61

53 10
8 5 4 1

58 51 50 4
a

4
8 4
9

4
9
4
7 5
0 51 53 50 52 5
3 56
0 2 2 1 2

41 39 57 55 56
6 3 3 6 5 4 5 4

57 57 53
2 2 2

27 43 32 2
d 7

54 4
3

33 4
8
2
0 55 56 41 1
0 52 53 26 31 23 2
8 34 24 41 b6 41 13 15 1 
5 0

37 59 42
4 1

2
7 41 59 53 4
9

4
9 38 4
0 1 
i

27 24

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
8

1
4
8

1
4
8

1
4
8

1
4
7

14
7

1
4
8

1
4
7

1
4
7

1 
47

1
4
7

1
4
7

14
7

1
4
7

1
4
7

1
4
7

1
4
7

1 
47

1 
47

1
4
8

14
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

14
7

1
4
7

1
4
7

1
4
7

54 39 44 43 4
8

53 5
4 3 7 6 2

59 58
1

5
7 59 59 53 52 4
6

4
4 4
0

41 4
0 39 36
5

19 15 17 24 30 29 22 21 17 22 23 25 22 25 28 2
0 20 21

55 4
9 12 31 4
6 2
18 4
2 15
0 7 5

21 55
0 3

24 3
9 14 28

2
3
6 3 8

16 12 57 4
6 55 3
6 18 5
3

21 3
6

50 14
3

4
9 25
4

39 4
9

50 44 54

F
e
-
p
c
t
 .

s

3
.
0

3
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

3
.
0

3
.
0

2
.
0

2
.
0

3
.
0

2
.
0

3
.
0

2
.
0

2
.
0

3
.
0

3
.
0

2
.
0

3
.
0

2
.
0

2
.
0

3
.
0

3
.
0

2
.
0

2
.
0

1
.
5

2
.
0

3
.
0

1
.
5

2
.
0

2
.
0

2
.
0

3
.
0

2
.
0

2
.
0

2
.
0

2
.
0

1
.
0

1
.
5

3
.
0

2
.
0

2
.
0

1 
.5

M 
g 
- 
p 

c 
t 

.
s

.
7
0

.
7
0

.
5
0

.
7
0

.
7
0

.
7
U

1 
.
0
0

.
3
0

1 
.
0
0

.
7
0

.
5
0

.
5
0

1 
.
5
0

.
5
0

1 
.
0
0

.
5
0

.
5
0

1 
.
0
0

1
.
0
0

.
5
0

1 
.
0
0

1 
.
0
0

1
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

.
2
0

1
.
0
0

1 
.
0
0

.
5
0

1 
.
0
0

1
.
0
0

.
7
0

1 
.
0
0

.
7
0

.
5
0

1 
.
5
0

1 
.
0
0

.
5
0

.
3
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

C 
a
-
p
c
t
 .

s

.
7
0

.
3
0

.
2
0

.
5
0

.
3
0

.
5
0

.
3
0

.
7
0

.
7
0

.
7
0

.
7
0

1 
.
0
0

1
.
0
0

.
7
0

1
.
0
0

.
7
0

1
.
0
0

.
7
0

.
7
0

.
5
0

.
5
0

.
7
0

.
5
0

.
3
0

.
5
0

.
7
0

1 
.
0
0

.
2
0

.
3
0

.
3
0

.
2
0

.
5
0

.
1
5

.
3
0

.
2
0

.
2
0

.
1
0

.
5
0

. 
1
0

.
2
0

.
1
5

.
3
0

.
1
0

. 
15

.1
 5

T 
i
-
p
c
 t

 .
s

.
3
0

.
3
0

.
2
0

.
2
0

.
2
0

.
2
0

.
3
0

.
2
0

.
3
0

.
3
0

.
2
0

.
2
0

.
5
0

.
3
0

.
5
0

.
1
5

.
2
0

.
3
0

.
2
0

.
2
0

.
2
0

.
2
0

.
2
0

.
3
0

.
3
0

.
2
0

.
2
0

.
1
5

.
2
0

.
2
0

.
1
5

.
2
0

.
2
0

.
2
0

.
2
0

.
2
0

.
2
0

.
2
0

.
2
0

.
1
0

.
1
0

.
2
0

.
1
5

.
2
0

.
2
0

M
n
-
p
 p
m

s

7
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

7
0
0

1
/
0
0
0

7
0
0

2
/
0
0
0

5
0
0

7
0
0

1 
/
5
0
0

1
/
0
0
0

1
/
0
0
0

5
0
0

5
0
0

1
/
5
0
0

1
/
5
0
0

1
/
0
0
0

7
0
0

7
0
0

5
0
0

7
0
0

7
0
0

5
0
0

7
0
0

5
/
0
0
0

7
0
0

2
/
0
0
0

2
0
0

5
0
0

7
0
0

5
0
0

1
/
0
0
0

5
0
0

5
0
0

5
0
0

7
0
0

1
5
0

1
/
5
0
0

1
/
0
0
0

7
0
0

5
0
0

7
0
0

A
g
-
p
p
m

s

N N N N N N
<
.
5 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N .5 N N N N

<.
 5 N .7 N

A 
s-

 p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
5
0
0 N

A
u
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

' s

70 7
0
5
0

5
0

5
0

5
0

5
0
2
0
3
0
2
0

3
0
3
0
2
0

2
0
2
0 1 
5

2
0 50 50 5
0

7
0

5
0
5
0

50 5
0

3
0 2
0

3
0

3
0
2
0

2
0
3
0

50 5
0

5
0

5
0

3
0 5
0

5
0

2
0 5
0

5
0

30 50 50

B
a
-
p
p
m

s

5
0
0

5
0
0

3
0
0

5
0
0

7
0
0

5
0
0

5
0
0

5
0
0

3
0
0

5
0
0

5
0
0

5
0
0

1
5
0

5
0
0

5
0
0

5
0
0

5
0
0

7
0
0

5
0
0

3
0
0

5
0
0

3
0
0

5
0
0

7
0
0

5
0
0

3
0
0

3
0
0

2
0
0

7
0
0

7
0
0

3
0
0

5
0
0

5
0
0

5
0
0

3
0
0

5
0
0

3
0
0

5
0
0

7
0
0

2
0
0

3
0
0

7
0
0

5
0
0

7
0
0

7
0
0



T
a
b
le

 
I.

 
C

h
e
m

ic
a
l 

d
a
ta

 
fo

r
s
tr

e
a

m
 

s
e

d
im

e
n

t 
a
n
a
 

m
o
ra

in
e
 

s
e
d
im

e
n
t 

s
a

m
p

le
s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o
re

s
t/
 

A
la

s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m

p
le

1 
C.
U5
S 

l
o
O
b
S
 

1 
6
0
7
S
 

1
6
0
8
S

1
6
0
9
S
 

1
6
1
0
S
 

16
1 

1 
S 

1
6
1
2
S
 

1
6
1
3
S

1
o
1
 A
S
 

16
1 
5S
 

1 
0
1
6
S
 

16
1 
7S

 
1
6
1
8
S

1
6
1
9
S
 

1
6
3
0
3
 

1
6
2
1
S
 

1
6
2
2
S
 

1
6
2
3
S

1
6
2
A
S
 

1
6
2
5
S
 

1C
.2

6S
 

1
6
2
7
S
 

1
6
2
8
S

1
6
2
9
S
 

1
6
3
0
S
 

1
6
3
1
S
 

1
6
3
2
S
 

1
6
3
3
S

1
6
3
A
S
 

1
6
3
5
S
 

1
6
3
6
S
 

1
6
3
7
S
 

1
6
3
S
S

1
6
3
9
S
 

1
6
A
G
S
 

1
6
A
1
S
 

1
6
A
2
S
 

1 
6
A
 3
S

16
 A
A
S
 

1
6
A
5
S
 

1
6
A
6
S
 

1 
6
A
7
S
 

1
6
A
d
S

b
e
-
p
p
m
 

B
i
-
p
p
m
 

C
o
-
p
p
m
 

s 
s 

s

1
.
0
 

1 
.0

 
1
.
0

1
.
0
 

1
.
0

1 
.0

 
1.

5 
2
.
0
 

2
.
0
 

2
.
0

2
.
0
 

2
.
0
 

1
.
5
 

1.
5 

2
.
0

2
.
0
 

2
.
0
 

1.
5 

1
.
0
 

1
.
0

1.
0 

1 
.0

 
1
.
0
 

1
.
0

1
.
0

1 
.0

 
1.
0 

1
.
0
 

1 
.0
 

1.
5

2
.
0
 

1
.
0
 

1
.
0
 

1
.
0
 

1
.
0

1
.
0
 

<1
 .
u 

1
.
0
 

1
.
0
 

1
.
5

1.
5 

1.
5 

1
.
0
 

1
.
5
 

1
.
0

N N N N N N
 N N N N N N
 N N N N N N
 N N N N N N U N N N N N N N N N N N N N N N N N N N N

20
 

20 20
 

10
 

10 1
0
 

10
 

15
 

15
 

20 10
 

10
 

30
 

20
 

30 10
 

1 
5 

3
0
 

30
 

2
0 20
 

15
 

15
 

2
0
 

20 15
 

15
 

30
 

30
 

70

5
10
 

15
 

10
 

30 10
 

10
 

1 
5 

10
 N

20
 

20
 

10
 

15
 

2
0

C 
r
-
p
p
m
 

C 
u
-
p
p
m
 

s 
s

7
0
 

7
0
 

5
0
 

7
0
 

5
0

5
0
 

5
0
 

1
5
 

50
 

3
0 2
0
 

2
0
 

1
0
0
 

3
0
 

5
0

2
0
 

2
0
 

7
0
 

7
0
 

3
0 5
0
 

7
0
 

5
0
 

7
0
 

5
0 7
0
 

3
0
 

2
0
 

50
 

3
0 1
0
 

1
0
0
 

3
0
 

5
0
 

5
0 30
 

3
0
 

1
5
0
 

3
0
 

30 2
0
 

5
0
 

3
0
 

3
0
 

5
0

5
0
 

5
0
 

5
0
 

2
0
 

3
0

3
0
 

3
0
 

15
 

3
0
 

2
0 1
0
 

1 
5 

5
0
 

3
0
 

3
0 10
 

2
0
 

3
0
 

5
0
 

30 50
 

3
0
 

3
0
 

5
0
 

7
0 15
 

1
5
 

1
0
 

30
 

2
0 1
0
 

5
0
 

50
 

2
0
 

3
0 3
0
 

50
 

3
0
 

5
0
 

10 10
 

70
 

5
0
 

1
0
0
 

5
0

L
a
-
p
p
m
 

M
o
-
p
p
m
 

N
b
-
p
p
m
 

N
i
-
p
p
m
 

P
b
-
p
p
m
 

s 
s 

s 
s 

s

<
2
0
 

20
 

3
0
 N 

3
0

5
0
 N 

7
0
 

2
0
 

5
0

7
0
 

7
0
 N 

1 
0
0
 

5
0 70
 

3
0 N N N

2
0
 

3
0
 

3
0
 

<
2
0
 

2
0 N 
50
 N N N 50
 

<
2
0 N N N N N
 N
 N N N 

2
0
 N N 

3
0

N N N N N N
 N N N N 5 

<5
N N N

<
5
 5 

<
5 N N N N N N
 N N N N N N N N N N N N N N N N N N N N N

N N N N N N N N N N N N
 N N N N N N
 

N N N N N N
 N N N N N N N N N N N N N N N N N N N N N

5
0
 

5
0
 

50
 

5
0
 

5
0 50
 

3
0
 

1
0
 

5
0
 

1
0

1
0
 7 

5
0
 

1
0
 

2
0 7
1
0
 

3
0
 

5
0
 

2
0

3
0
 

3
0
 

3
0
 

5
0
 

5
0 5
0
 

1
5
 

2
0
 

3
0
 

2
0

<
5 5
0
 

3
0
 

3
0
 

3
0 2
0
 

2
0
 

5
0
 

3
0
 5 7

3
0
 

2
0
 

20
 

2
0

2
0
 

15
 

20
 

10
 

10

<
1
0
 

15
 

20
 

2
0
 

20 15
 

20
 

15
 

20
 

20 20
 

20
 

15
 

15
 

10 15 10
 

<
1
0
 

10
 

10 10
 

10
 

<
1
0
 

10
 

1
0 10
 

<
1
0
 

10
 

<
1
0
 

10 10
 

20
 

<
1
0
 

<
1
0 N 1
0
 

15
 

15
 

15
 

20

S
c
-
p
p
m
 

S
n
-
p
p
m
 

s 
s

15
 

15
 

10
 

15
 

15 15
 

10
 

10
 

15
 

10 10
 

10
 

20
 

10
 

20 15
 

15
 

20
 

20
 

1 
5

15
 

15
 

15
 

20
 

15 15
 

15
 

10
 

15
 

15 10
 

15
 

10
 

10
 

10 10
 7 15
 

10
 

10 10
 

15
 

10
 

10
 

15

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
 N N N N



f
a
b
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
an

a
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
,
 

A 
I a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

1
6
0
4
S
 

1
6
0
5
S
 

1
6
0
6
S
 

1
6
0
7
S
 

1
6
0
8
S

1
6
0
9
S
 

1
6
1
0
S
 

16
1 
1S
 

1
6
1
2
S
 

16
1 
3S

1
6
1
4
S
 

16
1 
5S

 
1
6
1
6
S
 

16
1 
7S

16
 1
8S

1
6

1
9

S
 

1
6
2
0
S

 
1

6
2

1
S

 
1

6
2

2
S

 
1

6
2

3
3

1
6
2
4
S

 
1

6
2

5
S

 
1

6
2

6
S

 
1

6
2

7
S

 
1

6
2

8
S

1
6

2
9

S
 

1
6
3
0
S

 
1

6
3

1
 S

 
1

6
3

2
S

 
1

6
3

3
S

1
6

3
4

S
 

1
6

3
5

S
 

1
6

3
6

S
 

1
6

3
7

S
 

1
6

3
8

S

1
6

3
9

S
 

1
6

4
0

S
 

1 
6
4
1
 S

 
1

6
4

2
S

 
1

6
4

3
S

1 
6

4
4

S
 

1
6

4
5

S
 

1
6

4
6

S
 

1
6

4
7

S
 

1
6

4
8

S

S 
r-

p
p

m
 

s
V

-p
p
m

 
s

W
-p

 p
m

 
s

Y
-p

p
m

 
* 

s

2
0

0
2

0
0

2
0
0

2
0

0
2

0
0

2
0

0
2
0
0

1
0
0

3
0

0
1
5
0

2
0

0
2

0
0

2
0
0

2
0
0

2
0

0

1
5
0

2
0
0

2
0

0
2
0
0

1 
50

2
0

0
3

0
0

2
0

0
2
0
0

3
0

0

3
0
0

3
0
0 iM

2
0
0

20
U

<
1

0
0

2
0
0

<
1
0
0

2
0

0
2
0
0

2
0

0
1

0
0

2
0
0

1 
50

1
0
0

<
1

0
0

2
0
0

1
0
0

1
5

0
1

5
0

1
5
0

1
5
0

1
0

0
1

0
0

1
0

0

1
0
0

1
0
0

7
0

1
0
0 7
0 5
0

5
0

1
5
0

7
0

1
0
0

7
0

7
0

1
0
0

1
0
0

1
0

0

1
0

0
1

0
0

1
0
0

1
0

0
1

0
0 7
0

1
0

0 7
0

1
0
0

1
0
0 5
0

1
0
0

1
0

0
1
0
0

1
0

0

7
0 5
0

1
0
0

1
0

0 7
0

5
0

1 
0

0 70
1

0
0

1
0
0

N N N N N N N N N N N N N N N N N N N N N
<

5
0 N N N ,4 N fj N N N N N N N N N N N N N N N N N

2
0

1
0

0 1
5

2
0

1
5 2
0

2
0

5
0

2
0 3
0

5
0

5
0

5
0

5
0

5
0

5
0

3
0

2
0

3
0

1
5

2
0

2
0

1 
5

1 
5

2
0

2
0

2
0

1 
5

1 
5

1 
5

3
0

1
5

1
0 1
0

1
0

1
5 1
0

1 
5

1 
5

2
0

3
0

2
0

1 
5

1 
5

2
0

Z 
n
-p

p
m

 
s

N fj N
 

N N N N
 

N
 

N N N N
<

2
0

0 N N N N
<

2
0

0
 N N

<
2
0
0
 N N

<
2

0
0

 N N N N
2

0
0

 N N N N N 
<

2
0
0 N N N N N N

3
0
0
 

<
2
0
0 N 

<
2
0
0

Z 
r-

p
p
m

 
s

1
0

0
1
0
0

1
5
0

1
0
0 7
0

1
0
0

1
0

0
1

0
0

10
0

20
0

1
5

0
2
0
0

1
0

0
20

0
1

5
0

2
0
0

1
5

0 7
0

1
0

0
1
0
0

1
0

0
1

5
0

1
0
0 7
0

7
0

1
0
0

1
0
0 7
0 7
0

7
0

1
5

0 5
0

5
0

7
0

7
0 70

2
0
0

1
0
0 7
0

7
0

1
0
0

1
0

0 5
0

2
0
0 70

A
u

-p
p

m
 

a
a

Z
n
-p

p
m

 
a
a

8
0 7
5

7
0

6
5

6
0

6
0

1
0

0 35 8
0

1
0
0

4
0

8
0

7
0

4
5

1
3
0

4
0

1
3

0
11

 0
1

5
0

1
2
0

8
0

7
0

1
2

0
7
5

8
0

4
5

2
9
0

1
3
0 7
0

3
5

7
0

1
2

0
6

5
1

3
0

8
5

9
0

7
0

6
5

1
8

0

1
8

0
1
7
0

1
6

0
1

3
0

S
b
-p

p
m

 
a 

a

N N N N N N N N
 

N
 N N N N N N N
 N N N
 

N N
 N N
 

N
 N N N N

<2
N N N 2 N 

<
2 <2
2 N 

<
2 N

C
d
-
p
p
m

aa

.4
0

.1
0

.1
0

.3
0

.1
0

.1
0

.2
0

.
3
0

.3
0

.3
0

.2
0

.2
0

.1
0

.3
0

.3
0

.1
0

.1
0

.3
0

.1
0

.7
0

..
20 .1
0

.2
0

.3
0

.1
0

.1
0

.1
0

1
.
5
0

.2
0

.2
0

.2
0

.1
0

.2
0

.2
0

.4
0

.2
0

.2
0

.2
0

.1
0

.2
0

:3
0

.4
0

.2
0

.2
0

A
s
-
p
p
m

aa

20 15 20 10 10

5
1 
5

35 20 20 50 30 1 
5

10 35 40 20 10 10 20 10 10
5

20 10 15 <5 15 30 60

5
10 20 10 55 1 

5
20 10

5
25 45 4
0 50 45



T
a
a
l
e
 

1.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
a
n
a
 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
  
 c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

L 
at

 i
 t

 u
d
e

L
o
n
g
 i

 t
u
O
e

1
6
4
9
S

1 
6
5
0
S

1
6
5
1
S

1
6
5
2
S

1
6
5
3
S

1
6
5
4
S

1
6
5
5
S

1 
6
5
6
S

1
o
5
7
5

1
6
5
5
S

1 
6
5
9
S

1
6
6
0
S

1
o
6
1
S

1
6
6
2
S

!
6
o
3
S

1
6
6
4
S

1
6
o
5
S

1
6
6
6
S

1
6
6
7
S

1
o
6
8
S

1
6
6
9
S

1
6
7
U
S

1 
6 
7 

1 
S

1
6
7
2
S

1
6
7
3
S

1
6
7
4
S

1
6
7
5
S

1
6
7
6
S

1
&
7
7
S

1
6
7
8
S

1
6
7
9
S

1
6
8
G
S

1
6
8
1
 S

1
1
6
8
2
S

1
6
8
3
S

1
6
8
4
S

1
6
8
S
S

l
6
8
o
S

1
o
3
7
S

1
6
8
8
S

1
6
8
9
S

1
6
9
U
S

1
6
9
1
 S

1
&
9
2
S

1
6
9
3
S

61 61 61 o
O

61 61 61 61 61 6
0

61 61 o
O cO 60 6
0

60 6
0 6
0

6
0

6
0
6
0 60 60 6
0

60 6
0
6
0 60 6
0

6
0

60 60 6
0 6
0

6
0
6
0

60 6
0

6
U 60 60 o
O C
O

6
0

1 5 1
53
5 6 5

1 
1

1 
3

5
3 1
0 1 
1

5
3 54 5
4 53 51 5 
1

5
2 51 4
8

4
8 55 55 57 5
6
5
3

3
9

3
9
3
8

3
7

3
6

4
0

4 
1

4
0

3
9
4
0

39 3
9

4 
1

<,
!

<,
2

4
2

4
4
4
4

51 57 2
6 12 13 12 54
8

1 
3

12 51
2

14 12 13

9
2
3 27 13 23 52 53 27 1 
S

2
6 6

47 52 3
0

47 34 39 26 3
0

35

6
43
7

18 17 49 37 33
9

3
8

1
4
7

1
4
7

1
4
7

1
4
5

1
4
7

1
4
7

1
4
7

14
7

14
7

1
4
5

1
4
7

1
4
7

1 
45

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
6

1
4
6

1 
46

1
4
6

1
4
6

1
4
6

1
4
6

1 
4
6

1
4
6

1
4
6

1
4
6

1
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
6

1
4
6

1
4
5

1
4
6

1
4
5

1
4
6

1
4
6

U
o

1
4
6

14
5

24 21 28 54 19 17 17 13
1

55 10
3

56 58 57 59 53 53 57
0 3 5

12
6

12

9 4 5 8
10 58 55 53 5
0 51

5 0
52 15 55

9 5 4 3
59

b2 22 44 27 41 22
4

53 30 56 5
6

36
2 3

54 4
7

4
8 41 4 
7 2 7

35
0 3

14

2
23 4
9

49 33 22 47 51 52
5

2
8 1 
5

28 1 
1

2
6 16
4 o 5 3

F
e
-
p
c
t
 .

s

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

3
.
0

1 
.5

2
.
0

2
.
0

1 
. 
5

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

3
.
0

2
.
0

3
.
0

?.
o

2
.
0

2
.
0

1
.
5

5
.
0

3
.
0

2
.
0

2
.
0

3
.
0

2
.
0

2
.
0

2
.
0

2
.
0

3
.
0

2
.
0

1 
.0

3
.
0

1
.
0

1 
.0

1 
.0

2
.
0

5
.
0

M
g
-
p
c
 t
 .

s 1
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1
.
0
0

' 
1 
.
0
0

1
.
5
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

.
5
0

.
7
0

.
7
0

1 
.
0
0

.
7
0

1 
.
0
0

1
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
5
0

.
7
0

.
7
0

1 
.
0
0

.
5
0

1 
.
0
0

2
.
0
0

.
5
0

.
7
0

1 
.
0
0

.
5
0

.
7
0

.
7
0

.
7
0

1 
.
0
0

.
3
0

.
5
0

.
7
0

.
2
0

.
2
0

.
2
0

1 
.
0
0

1 
.
5
0

C 
a
-
p
c
 t

 .
s

.
2
0

.
1
5

.
2
0

1 
.
G
O

.
1
0

.
5
0

.
2
0

.
5
0

,
3
C

1 
.
0
0

.
7
0

.
5
0

.
5
0

.
5
0

.
7
0

.
7
0

.
7
0

.
5
0

.
5
0

.
7
0

.
3
0

.
5
0

1 
.
0
0

.
5
0

.
5
0

.
5
0

.
7
0

.
5
0

1 
.
0
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
3
0

.
5
0

.
7
0

.
2
0

.
5
0

.
2
0

.
3
0

.
5
0

.
3
0

.
5
0

.
7
0

Ti
 -
p
e
t
 .

s

.2
0

.2
0

.2
0

.
2
0

.
2
0

.
2
0

.
2
0

.
2
0

.
2
0

.
2
0

.
2
0

.
2
0

.
2
0

.
2
0

.
2
0

.
2
0

.
2
0

.
2
0

.
2
0

.
2
0

.
2
0

.
2
0

.
2
0

.
2
0

.2
0

.
2
0

.
2
0

.
2
0

.
1
5

.
1
5

.
2
0

.
2
0

.2
0

.
2
0

.
2
0

.
2
0

.
5
0

.
1
0

.
0
7

.
2
0

.
1
0

.1
5

.1
5

.
2
0

.
5
0

M
n
-
p
p
m

s

7
0
0

5
0
0

1
/
0
0
0

1
/
0
0
0

5
0
0

7
0
0

1
/
0
0
0

5
0
0

5
0
0

1
/
5
0
0

7
0
0

1 
/
O
O
O

1
/
0
0
0

5
0
0

7
0
0

7
0
0

1
/
0
0
0

2
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
5
0
0

1 
/
O
O
O

1 
/
O
O
O

1
,
0
0
0

5
0
0

1 
/
O
O
O

5
0
0

2
/
0
0
0

1
/
5
0
0

5
/
0
0
0

2
/
0
0
0

1
/
5
0
0

7
0
0

2
/
0
0
0

1
/
5
0
0

1 
/
O
O
O

1
/
0
0
0

2
/
0
0
0

1
/
0
0
0

3
/
0
0
0

5
0
0

3
0
0

3
0
0

5
0
0

7
0
0

A
g
-
 p
p
m

s

N
<
.
5 N N

<
.
5

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
s
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

2
0
0 N N N N

A
u
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

S

50 50 50 10 50 70 50 50 50 15

10
0 70 1 
5

1 
5

20 30 1 
5

20 15 1 
5

50 30 30 20 20 20 20 50 30 20 30 50 50 50 30 20 20 50 1 
5

50 30 20 20 30 20

8
a
-
p
p
m

s

5
0
0

50
0

70
0

30
0

50
0

70
0

50
0

50
0

50
0

30
0

50
0

50
0

30
0

50
0

50
0

50
0

70
0

70
0

50
0

70
0

70
0

70
0

30
0

30
0

50
0

70
0

50
0

50
0

20
0

20
0

50
0

50
0

50
0-

50
0

30
0

30
0

30
0

20
0

20
0

30
0

20
0

30
0

50
0

70
0

70
0

J J



T
a
b
le

 
I.

 
C

h
e
m

ic
a
l 

d
u

ta
 

fo
r 

s
tr

e
a
m

 
s
e
d
im

e
n
t 

a
n
a
 

m
o
ra

in
e

s
e
d
im

e
n
t 

s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t/

 
A

la
s
k
a

  
 c

o
n

ti
n

u
e

d

S
a
m

p
le

1
6
4
9
S
 

1
6
5
0
S
 

16
51
 S

 
1
6
5
2
S
 

1
6
5
3
S

16
 5
4S
 

1 
6
5
5
S
 

1
6
5
6
S
 

1
6
5
7
S
 

1
6
5
8
S

1
6
5
9
S
 

1
6
6
Q
S
 

1
6
6
1
 S

 
1
6
6
2
S
 

1
6
6
3
S

1
6
6
A
S
 

1
6
6
5
S
 

1
6
6
6
S
 

1
6
6
7
S
 

1
6
6
8
S

1
6
6
9
S
 

1
6
7
U
S
 

1
6
7
1
 S

 
1
6
7
2
S
 

1
6
7
3
S

1
6
7
4
S
 

1
6
7
5
S
 

1
6
7
6
S
 

1
6
7
7
3
 

1
6
7
8
S

1
6
7
9
S
 

1
6
8
0
S
 

1
6
8
1
S

1 
1 
6
8
2
S
 

1
6
8
3
S

1
6
8
4
S
 

1
6
8
5
S
 

1
6
8
o
S
 

1
6
8
7
S
 

1
6
3
8
S

1
6
8
9
S
 

1
6
9
0
S
 

16
91
 S

 
1
6
9
2
S
 

1
6
9
3
S

D
e
-
p
p
m
 

D 
s

1.
5 

1.
5 

1.
5 

1.
0 

1.
5

1.
5 

2.
0 

1.
5 

1.
5

1.
0

1.
5 

1.
5

1.
0 

1.
0 

1 
.0

1.
0 

1.
5 .5 .0
 

.5 .0
 

.0 .0
1.
0 

1.
0

1 
.0
 

1 
.0
 

1.
0 

1.
0 

1.
0

1 
.0

 
1 
.0
 

1 
.5
 

2
.
0
 

1 
.5

1.
5 

1 
. 
5

2
.
0
 

1.
5 

1 
.5

5.
0 

2
.
0
 

1.
5

1.
5

2
.
0

i
-
p
p
m
 

C 
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
 N N r, N N N N

u
-
p
p
m
 

s

15
 

15
 

20
 

20
 

15 20
 

30
 

20
 

15
 

30 15
 

30
 

20
 

10
 

15 15 20
 

20 20
 

30 30
 

15 30 15 10 20
 

10
 

50
 

30
 

30 30
 

20
 

15 30
 

20 20
 

30 20
 

15
 

50 10
 5 

10 20
 

30

C
r
-
p
p
m
 

C 
s

50
 

50
 

30
 

7
0
 

30 50
 

50
 

70
 

50
 

1
0
0 50
 

50
 

50
 

30
 

50 50
 

50
 

50 50
 

50 50
 

30 70 70 30 50
 

30
 

5U
 

30
0 30 3
0 50
 

30
 

50
 

30 50 30 20 30
 

30 20
 

10
 

15 30
 

50

u
-
p
p
m
 

s

20
 

50
 

20
 

30
 

20 50
 

50
 

30
 

30
 

70 20
 

30
 

50
 

20
 

30 50
 

30
 

2
0 30
 

50 50
 

20 70 30
 

1 
5

30
 

10
 

50
 

50
 

20 2
0
 

30
 

20
 

20
 

20 20
 

70 1
0
 

20
 

20

7 5 
10 20

 
30

L
a
-
p
p
m
 

^ 
s

N N N N
 N

<
2
0
 

20
 

20
 

<
2
0 N

<
2
0
 

<
2
0
 

20
 

20 20 20
 

<
2
0
 

<
2
0

<
2
0
 

20

<
2
0
 N N

20
 

20

<
2
0
 

30
 

30
N 

<
2
0

<
2
0 N N 

<
2
0
 N

<
2
0
 

50
N 

  
N N

<
2
0
 

15
0 

1
5
0 N 
20

l
o
-
p
p
m
 

f^ 
s

N N N N
 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

I
b
-
p
p
m
 

f 
S

N N N N
 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

*Ji
 -
p
p
m
 

s

20
 

20
 

20
 

5
0
 

20 50
 

30
 

50
 

50
 

50 30
 

50
 

30
 

20 20 20
 

30
 

20 20
 

30 30
 

20 50 30
 

20 30
 

15
 

30
 

70
 

30 20
 

30
 

20
 

3
0
 

20 50
 

50 15
 

10
 

20 10
 5 7

30
 

50

P
b
-
p
p
m
 

s

10
 

10
 

10
 

10
 

10 10
 

20
 

15
 

10
 

15 10
 

15
 

15
 

10
 

15 15
 

15 10 10
 

20 20
 

10
<1
.0 10
 

10 10
 

0
0
 

15
 

10
 

15 20
 

15
 

15
 

15 10 10
 

15 10
 

10
 

20 10
 

20
 

20 15 50

S
c
-
p
p
m
 

s

15 10
 

1U
 

20
 

1 
5

15
 

1 
5

20
 

15
 

20 15
 

15
 

15
 

10
 

15 15 20
 

20 15 20 20
 

15 30 15
 

15 20
 

10
 

20
 

20
 

15 15
 

15
 

10
 

15
 

15 15 20 10
 

10
 

15

7 7
10 10
 

20

>
n
-
p
p
m
 

s

N N N N N N N N N N N N N N N. N N N N N N N N N N N N N N N N N N N N N N N N N N 
0
0
 N N N



T
a

b
le

 
1
. 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
s
tr

e
a

m
 

s
e
d
im

e
n
t 

a
n
a
 

m
o
ra

in
e
 

s
e
d
im

e
n
t 

s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o
re

s
t/
 

A 
la

s
k
a
--

c
o
n
ti
n
u
e
d

S
a 

m
p 

le

1
6
4
9
S
 

1
6
5
0
S
 

1
6
5
1
 S

 
1
6
5
2
S
 

1
6
5
3
S

1 
6
5
4
3
 

1
6
5
5
S
 

1 
6
5
6
S
 

1
6
5
7
S
 

1
6
5
d
S

1
b
5
9
S
 

1
6
6
G
b
 

1
6
6
1
 S

 
1
6
6
2
S
 

1
6
6
3
S

1 
6
6
4
S
 

1 
6
6
5
S
 

1 
6
6
o
S
 

1 
6
6
7
S
 

1
6
o
8
S

1 
6
6
9
S
 

1
6
7
0
S
 

1
6
7
1
 S

 
1
6
7
2
S
 

1
6
7
3
S

1
6
7
4
S
 

1
6
7
5
S
 

1 
6
7
6
S
 

1
6
7
7
S
 

1
6
7
3
S

1
6
7
9
S

1
6
3
0
S

1
6
8
1
S

1
1
6
8
2
S

1
6
8
3
S

1
6
8
4
S
 

1 
6
8
5
S
 

1 
6
8
6
S
 

1
6
6
7
S
 

1 
6
8
8
S

1
6
8
9
S
 

1
6
9
0
S
 

1
6
9
1
 S

 
1
6
9
2
S
 

1
6
9
3
5

S 
r-

p
p
m

 
s

1
5

0
 

1 
50

 
2
0
0

1
5
0

1
0

0

2
0
0
 

2
0
0
 

2
0

0
 

2
0
0

2
0
0

3
0

0
 

2
0
0
 

* 
2
0
0
 

3
0
0
 

3
0

0

2
0
0
 

2
0
0
 

2
0
0
 

2
0
0
 

3
0
0

2
0
0
 

3
0
0
 

2
0
0

3
0
0

2
0

0

2
0

0
 

2U
O

 
2
0
0
 

1
0
0
 

1
0

0

1 
50

2
0
0
 

3
0

0
2

0
0

2
0
0

1
0
0
 

1 
50

15
0

1 
0
0

2
0

0

1
0

0
 

1
0
0
 

1
0
3

1
5

0
1
5
0

V
-p

p
m

 
s 1

0
0

 
1
0
0
 

1
0
0

1
0

0
 

1
0
0

1
5
0
 

1
0
0
 

1
0

0
 

1
0
0

1
5
0 7
0

 
1
0
0
 

1
0
0
 

1
0
0
 

1
0
0

1
0

0
 

1
0
0
 

1
0

0
 

1
0

0
 

1
0

0

1
5

0
 

1
0
0
 

1
5
0

1
0
0

1
0
0

1
0
0
 

7
0
 

1
5
0
 

1
0
0
 

1
0
0

1
0

0
1

0
0

 
1
0
0

1
5
0
 

1
0

0

1
0

0
 

1
5

0
1
0
0 7
0

1
5

0 7
0
 

5
0
 

5
0

1
0
0

1
5
0

W
-p

p
m

 
s

N
 N N N
 

N N
 N
 

N N
<

5
0 N

 N
 N
 

N N N
 N N
 N N N N
 N N N N N
 

N
 

N
 N N N
 

N N N N
 N

<
5
0 N N N N N N N

Y
-p

p
m

 

s

15
 

1
5

 
2

0
2

0
 

1 
5

2
0
 

2
0

 
2

0
 

2
0

3
0

1
5

 
2
0
 

2
0
 

2
0
 

2
0

3
0

 
3
0
 

7
0

 
3

0
 

3
0

2
0
 

2
0

 
2

0
2

0
2

0

2
0
 

1
5

 
2

0
 

2
0
 

3
0

2
0

2
0

 
2
0

2
0
 

1 
5

2
0
 

3
0

1 
5

1
0

2
0

7
0
 

5
0
 

5
0

2
0

5
0

Z 
n
-p

p
m

 
S

2
0
0
 N 

<
2
0
0 N N

<
2

0
0

 
2
0
0
 N N N N
 N
 N
 

N
 N N
 N
 

N
 N
 

N

<
2

0
0

 N
 N N N

<
2
0
0
 N
 

<
2

0
0

 

N
 N N N
 

<
2

0
0 N

 
N N

 N N N N N
 N
 

N N N

Z 
r-

p
p
m

 
A

u
-p

p
m

 
s 

a
a

1
0

0
 

1
5

0
 

N 
7

0
7

0
 

1
0
0
 

N

7
0

 
N 

7
0

 
N 

7
0
 

7
0

1
0
0
 

N

5
0

 
1

0
0

 
7
0
 

N 
1

0
0

 
N 

7
0
 

N

1
0

0
 

  
N 

7
0
 

7
0
 

7
0
 

1
0
0 7
0

 
7

0
 

5
0

1
0
0 7
0
 

.

7
0
 

1
0

0
 

7
0
 

5
0

 
7

0

1
0

0 7
0

 
1

0
0

1
0

0
 

1
0

0

7
0
 

2
0

0
5

0
3
0

7
0

1
0

0
 

1
0
0
 

2
0

0
1

0
0

1
5

0

Z
n
-p

p
m

 
a
a 1

6
0

 
1

6
0

 
1

4
0

7
5

8
0

11
 0

 
1

8
0

 
11

 0
 

8
5

8
5

7
5
 

1 
1

0
 

8
5
 

6
5
 

7
0

8
0
 

9
0

 
b
5
 

8
5
 

1 
1
0

1
6

0
 

8
5

 
7

5
6

5
6
0

1
0

0
 

5
0

 
1
5
0
 

9
0

 
1

2
0

9
0

11
 5 9
0

1
3

0

1
0
0
 

7
5

1
4

0
6
0

9
5

7
0

 
3
0
 

6
0

1
0

0
1
2
0

S
b
-p

p
m

 
a
a <

2 2 N N
 

<
2 2 5 

<
2 2 N N 3 N

 
N

 N N
 

N
 

N
 

N
 

N N
 N
 

N N N N
 

N
 N N
 

<
2 N N

 
N N

 
N N

 
N N N N N

 
N

 
N N N

C
d
-p

p
m

 
A

s
-p

p
m

 
aa

 
aa

.2
0

 
.2

0
 

.2
0

.1
0

 
.2

0

.2
0

 
.4

0
 

.1
0

 
.1

0
<

.1
0

.2
0

 
.2

0
 

.2
0

 
.1

0
 

.2
0

<
.1

0
 

.1
0

 
.1

0
 

.2
0

 
.2

0

.5
0

 
.2

0
 

.1
0

.1
0

N .1
0

 
.1

0
 

.3
0

 
.2

0
 

.7
0

.2
0

<
.1

0
 

.2
0

.1
0

 
.1

0

.2
0

 
.1

0
.3

0
.1

0
.1

0

.3
0

 
.1

0
 

.2
0

.1
0

.1
0

2
0

 
1

0
 

2
5 5

1
0

4
0

 
55

 
2

0
3

0 5

2
5

 
8
0
 

1 
5 

1
0

 
1

0 5
5
 5 

1
0
 

1
0
 

3
0

2
5

 
1 

5 
2

5
1 

5
1

0

2
0
 

1
5
 

1
0
 

3
0
 

1
0 5 5 5 5 

1
0 5

3
0

3
0

<
5

2
0

1
9

0
 

1
0
 

3
5 1
5 75



T
a
o
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

s
t
r
e
a
m
 
s
e
o
i
m
e
n
t
 
an

a 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 

A 
I a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

L
a
t
i
t
u
d
e

i 
tu
de

1
6
9
4
S

1 
o
9
5
S

1t
>9

oS
1
6
9
7
S

1
6
9
8
S

1
6
9
9
S

1
7
0
0
S

1
7
0
1
S

1 
7
0
2
S

1
7
0
3
S

1
7
0
4
S

1
7
0
5
S

1
7
0
6
S

1 
7
0
7
S

1
7
0
8
S

1 
7
0
9
S

1
7
1
Q
S

17
1 
1S

17
1 
2S

1 
71
 3
S

1
7
1
4
S

17
1 
5S

1
7
1
6
S

1 
71
 7
S

1
7
1
8
S

1 
7 

1 
9 
S

1
7
2
G
S

1
7
2
1
S

1
7
2
2
S

1 
7
2
3
3

1
7
2
4
S

1
7
2
5
S

1
7
2
6
S

1
7
2
7
S

1
7
2
8
S

1
7
2
9
S

1
7
3
G
S

1 
73
1 

S
1 
7
3
2
S

1
7
3
3
S

1
7
3
4
S

1
7
3
D
S

1
7
3
6
S

1
7
3
7
S

1 
7
3
8
S

60 60 60
. 

6
0

60 00 tO 60 6
0

60 60 60 6U 6
0 60 60 60 60 6U 60 oU 60 60 6U 60 60 60 60 60 oO 6
0 CO 60 60 60 60 60 60 60 60 60 60 00 60 60

45 46 45 44 43 43 45 4
6

46 45 43 41 42 41 46 47 51 51 50 42 43 43 44 46 46 47 47 4
b 50 >3 54 53 53 51 52 50 54 50 53 43 49 51 51 53 53

24
2

37 44 53

2
44 46
4

28 34 28 48 46 42 1 
7

32
1

4
7 59 38 'j
2

13 14 45

8
31 36 48 42 32 30 34 18 6 0
47 16 59 54 57 17 20 42

1

14
6

1
4
6

1
4
6

1
4
6

1
4
6

1 
4
6

1
4
6

1
4
6

1
4
6

1 
4
6

1 
46

1 
4
6

1
4
6

1 
4
6

1
4
5

1
4
5

1
4
6

1 
4
6

1 
4
6

1
4
6

1
4
6

1 
4
6

1 
4
6

1
4
6

1
4
6

1
4
6

1
4
6

1
4
6

1
4
6

1 
4
6

1
4
6

1 
4
6

1
4
6

1
4
6

1
4
6

1
4
6

1
4
6

1
4
o

1
4
o

1 
4
6

1 
4
0

1 
46

1
4
6

1
4
6

1
4
6

2 1 5 8
13 14 1 
7

16 18 19 41 39 30 29 54 54 31 31 31 37 33 31 29 27 25 21 19 15 11 17 15 15 13 16 10 18 24 24 25 29 33 34 34 26 21

11 52 28
6

40 33 30
5

50 41

6 2
52 23 42 17 41

1
57 21 25 12 24 55
5

1 
5

13 25 42 28 19 25 58 18 25 41 18 25 59 41 12 40 34
5

24

F 
e
-
p
c
 t

 .
s

3
.
0

2
.
0

3
.
0

1.
5

3
.
0

2
.
0

2
.
0

2
.
0

1.
 5

3
.
0

2
.
0

2
.
0

2.
0

2
.
0

2
.
0

2
.
0

5
.
0

2
.
0

2
.
0

3
.
0

2
.
0

3
.
0

2
.
0

3
.
0

2
.
0

3
.
0

2
.
0

3
.
0

1.
0

3
.
0

3
.
0

3
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

3
.
0

2
.
0

3
.
0

2
.
0

3
.
0

3
.
0

2
.
0

M
g
-
 P
C 

t 
.

s 1 
.0
0

1 
.
0
0

1
.
0
0

.5
0

.7
0

.7
0

1 
.
0
0

1
.
0
0

.5
0

1 
.
5
0

.5
0

.5
0

.
3
0

.
5
0

1 
.0

0

1 
.0

0
1
.
5
0

.7
0

.
7
0

.7
0

.3
0

.7
0

.5
0

1 
.0

0
1 
.0

0

1 
.0
0

1 
.0
0

1 
.5
0

.5
0

1 
.0

0

1 
.0

0
1 
.0

0
1 
.0

0
1 
.0
0

1 
.0
0

1 
.0
0

1
.
0
0

1 
.0

0
1
.
0
0

1 
.0

0

1 
.0

0
1
.
5
0

2
.
0
0

1 
.
5
0

1 
.
0
0

C
a
-
p
c
 t

 .
s

.
5
0

.
5
0

.
5
0

.
5
0

.
7
0

.5
0

.
7
0

.
5
0

.
3
0

.
1
0

.3
0

.
3
0

.
2
0

.
2
0

.
7
0

.
7
0

1 
.
0
0

1
.
0
0

.
7
0

.
3
0

.
2
0

.
2
0

.
3
0

.
5
0

.
5
0

.
5
0

.
7
0

.
7
0

.
5
0

.
7
0

.2
0

.
7
0

.
5
0

.
5
0

.
5
0

.
7
0

.
5
0

.
2
0

.
5
0

.
5
0

.
3
0

.
7
0

1 
.
0
0

.
5
0

.
5
0

T
i
-
p
c
t
 .

s

.2
0

.
2
0

.3
0

.1
5

.2
0

.2
0

.
2
0

.
2
0

.
1
0

.2
0

.1
5

.1
5

.1
5

.
1
0

.
2
0

.
2
0

.
2
0

.1
5

.1
5

.
2
0

.2
0

.
2
0

.1
5

.
2
0

.2
0

.1
5

.1
5

.2
0

.
2
0

.3
0

.
2
0

.
2
0

.
2
0

.
2
0

.
2
0

.2
0

.
2
0

.
2
0

.
2
0

.
2
0

.
2
0

.
2
0

.2
0

.2
0

.
2
0

M
n
-
p
p
m

s 1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1 
/
5
0
0

1
/
0
0
0

1 
,
0
0
0

1
/
0
0
0

7
0
0

2
/
0
0
0

1
/
0
0
0

5
/
0
0
0

5
/
0
0
0

1
/
5
0
0

1 
/
O
O
O

7
0
0

1 
/
O
O
O

2
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

5
/
0
0
0

1 
/
5
0
0

2
/
0
0
0

5
/
0
0
0

5
/
0
0
0

2
/
0
0
0

2
/
0
0
0

1
/
0
0
0

1 
/
5
0
0

1 
/
O
O
O

1 
/
O
O
O

1 
/
O
O
O

7
0
0

7
0
0

1 
/
O
O
O

1
/
0
0
0

1 
/
O
O
O

7
0
0

1 
/
O
O
O

2
/
0
0
0

2
/
0
0
0

5
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

A
g
-
p
p
m

s

<.
5 N N N N

<
.
5

N N N N N N N N N N N N N N N
1
0
.
0 N N N N N N N N N N N N N N N N N N N N

<.
5

<.
5 N

A
s
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
<
2
0
0 N N N N N N N

A
u
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

"s

50 30 50 30 50 30 3
0 20 10 1 
5

50 3
0 30 20 30 50 2
0

20 20 30 30 3
0 20 30 50 20 1 
5

30 20 20 5
0 15 30 30 20 3
0 30 50 50 30 70 50

<
1
0 20 2
0

B
a
-
p
p
m

s

7
0
0

5
0
0

7
0
0

5
0
0

7
0
0

5
0
0

7
0
0

7
0
0

2
0
0

5
0
0

5
0
0

3
0
0

2
0
0

2
0
0

7
0
0

7
0
0

3
0
0

3
0
0

2
0
0

5
0
0

3
0
0

5
0
0

3
0
0

5
0
0

5
0
0

5
0
0

3
0
0

7
0
0

3
0
0

5
0
0

7
0
0

7
0
0

7
0
0

7
0
0

5
0
0

7
0
0

7
0
0

5
0
0

5
0
0

5
0
0

7
0
0

5
0
0

1
5
0

7
0
0

7
0
0

J 
' 

J



T
a

b
le

 
I.

 
C

h
e
m

ic
a
l 

d
a

ta
 

fo
r 

s
tr

e
a

m
 

s
e
d
im

e
n
t 

a
n

d
 

m
o

ra
in

e
 

s
e
d
im

e
n
t 

s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a
ti
o
n
a
l 

F
o

re
s
t/

 
A

I 
a

s
k
a

--
c
o

n
ti
n

u
e

d

CO o

S
a

m
p

le

1 
6
9
4
S
 

1
6
9
5
S
 

1 
6
9
6
S
 

1
6
9
7
S
 

1
6
9
8
S

1
6
9
9
S
 

1 
7
0
0
S
 

1
7
0
1
$
 

1
7
0
2
S
 

1 
7
0
3
S

1
7

C
K

S
 

1
7

0
5

S
 

1 
7

0
6

S
 

1 
7
0
7
S

 
1

7
0

8
S

1 
7

0
9

S
 

17
1 

O
S 

17
1 

1S
 

1
7
1
2
S

 
17

1 
3S

1 
n

 A
S

 
1
7
1
 5

S
 

1 
71

 o
S

 
1 

71
 7

S
 

1 
7
1
8
S

1 
71

 9
S

 
1
7
2
0
S

 
1 

72
1 

S 
1

7
2

2
S

 
1 

7
2
3
S

1
7
2
A

S
 

1
7

2
5

S
 

1 
7
2
6
S

 
1 

7
2
7
S

1
7
2
9
S
 

1 
7
3
0
S
 

1 
7
3
1
S
 

1
7
3
2
S
 

1 
7
3
3
S

1 
7
3
A
S
 

1 
7
3
5
S
 

1 
7
3
6
S
 

1
7
3
7
S
 

1 
7
3
S
S

B
e

-p
p

m
 

S

2
.0

 
2
.0

 
2
.0

 
2
.0

 
2
.0

1
.5

 
  

2
.0

 
2

.0
 

1 
.0

 
1 

.0

1
.5

1 
.0

 
1 
.0

 
1

.0
 

1
.0

1
.5

 
1 

.0
 

1 
.5

 
1

.5
 

1
.5

1
.0

 
1 

.0
 

1 
.0

 
1 
.5

i.
 j

1 
.5

 
1 

.t>
 

2
.(

J 
1 
.0

 
1

.5

1 
.0

 
1 

.0
 

1
.5

 
1 

.0
 

1 
.0

1 
.5

 
1

.5
 

1 
.5

 
1 

.5
 

1 
.5

1
.5

 
<1

 .
0
 

2
.0

 
2

.0
 

1
.5

B 
i 
- 

p 
p 

n. N N N N N N N
 

N N
 N N N N N
 N N
 N N N
 N N N N N
 N N N
 

N N N N N N N N N N N N N

C
o

-p
p

m
 

s

20 20 20 20 30 20 20 20 30 30 30 50 20 30 15 20 30 1 
5

20 50 20 20 30 50 50 50 50 30 10 20 20 20 15 20 15 2
0
 

1U
 

2
0

 
2

0
 

1 
5 50 20 30 30 20

C 
r-

p
p
m

s

50 30 50 30 30 30 30 50 20 50 30 20 20 30 30 50 70 30 30 30 30 30 20 30 50

1
0

0 7
0

5
0 20 70 50 50 50 30

50
0 30 50 30 50 30 5
0

7
0

1 
0
0

5
0

5
0

C
u

-p
p

m
 

s

30 50 30 20 20

1
0

0 20 20 15 5
0 20 20
5

1
0

1 
5

30
50

0 20 50 50 20
 

30
 

20
 

30
 

7
/0

0
0

1
0
0 7
0 5
0 20 20 30 30 20 30 1 
5

30
 

20
 

20
 

50
 

5
0

'

1
0

50
 

20
 

  0
00

 
50

 
50

L
a
-
p
p
m
 

M
o
-
p
p
m
 

N
b
-
p
p
m

s

<
2
0 N N N
30 2
0 5
0

<
2
0 N N N N N N
5
0 N N N N fj N N N N
20

N N
3
0 N
3
0 N
30   2
0
 

-
<
2
0

<
2
0 30 3
0 2
0

<
2
0

<
2
0 N

<
2
0 N
3
0 20

s

N N N N N N N N N N N N N N N

<5
N N N N N

<5
N N N N N N N N N N N N N N N N N N N N N N N

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N" N N N N N N N N N N N N N N

N 
i 
-
p
p
m

S

50 50 50 20 30 20 20 30 15 50 20 20 10 10 20 30 50 20 20 20 10 20 15 30 30 50 30 30 20 30 30 30 20 20 50 20 20 20 30 20 50 30 50 30 30

P
b
-
p
p
m

s

20 20 20 15 30 30 20 20
0
0 20 20 10 10

<1
0 15 15 20

<1
0

<1
0 20

<1
0 15 20 20 30 20 15 20

<1
0 15 15 20 10 15 10 20 15 15 15 20 20 10 15 20 15

S
c
-
p
p
m

s

1 
5

1 
5

15 10 15 10 15 15 10 20 15 10 10
7

15 1 
5

20 15 15 15 10 10 10 10 1 
5

1 
5

20 20 15 15 15 20 20 20 15 1 
5 15 15 20 15 20 20 30 20 15

S
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N
1
0 N N N N N N N N N N N N N N N N N N N N



OOt/"\OO OO O O *>"* Ou"*u"*u"*u"* u"\ O O °"* i/^ LO O O O i/^ t/> if\ u"\ u"\ in u"* u"\ o O O

ooooo ooooo ooooo oo oo ooooo ooooo ooooo ooooo
f«"> U"\ K"i ^y f\J PO r\J »  O f\J f^ */"\ »  PO r  '\JPO <O U"* r- r- >J f\l O Of^fO^^M l/"» r«"> *\J f\l «  ^-r-r  fVJPO

Z Z Z <NJ Z ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ

OOOOO OOOOO OOt/>Ou"\ OOOOO u-> O O O O OO O u"» ""» OO in O O in O 1/1 O O OOOOO 
O ""> «- ""> fu »  ^- on O O O>>lP*-fvJ'O >IO(^r-r\j  O(v»(\j^-'O O>(V»'OO> O (NjfOeoO> 'O OO^-OO(\J KI-O^fMO

a I I I I I i I I I I I I I I I ii|ii I I I I I I I I I I I I I I I lu-itii i
a t> I I I I I i I I I I i t I I I iiiii I I i i i i i I I i i I I I I 1*111 zzzziI "»

ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
OOOOo OOOOO O(^u">^O

E ZZZZZ OOOZZ ZZZZZ OOZZZ ZZZOO ZZOZZ ZZZOZ ZZZOO OZOOO
a ooo oo oo o o oooooo
Q (Njrgr-sj (\jr\j (\Jirt ru- (M (\j(\jrof\Jf\jiM 
|<« VVV V V V V VVVVVV
c

OOOOO OOOOu-i Oinu">inO OOOOO OtnOOO OOOOO OOOOO OOOOO OOOOO 
r\jr\iKifor\j ."vi r\j rg r  ^- (\jr-»  »  rvi r\jr\jr\jr\jr\j fvj»-(\jr\jfO r\ir\jr\jr\jf\j (\j(M(Mfvj(\j <\jr\jr\ji*>r\j r\jr\jfvjf\jfvj

S ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZOZZ ZZZZZ
a u">
a oo v 
I
3

e ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
O. u-\OOOO OOOr-u-> OOOOO Ou-\OOu-\ OOOu->ir> ir>u->uiOO Ou^OOO OOOOO OiAir>u-\O

I

ooooo oaooo ooooo ooooo oooooou">ooo ooo<^>r3 rsoooo i^u-iou->o v/ioooo
e\ii  r- i  r\i r\jr\joj»  rvi r-rsj,  r\ir\j » T-pjr-fO ^-fimfvjon

TO O :> :> O O <>OOOO OOOOO O »  r- r- r- »  r-r-r-T  *-f\J<\ir\jr\J <\JfVJfVJf\Jr\J

131



T
a
b
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
an

d 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
  
 c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

La
 1
1t

 u
de

L
o
n
y
 i 
tu
Oe

1
7
3
9
S

1
7
4
U
S

1
7
4
1
5

1
7
4
2
S

1
7
4
3
S

1
7
4
4
S

1
7
4
5
S

1 
7
4
6
S

17
4 
7S

1
7
4
8
S

1
7
4
9
S

1
7
5
0
S

1
7
5
1
S

1
7
5
4
S

1
7
5
5
S

1
7
5
6
S

1
7
5
7
S

1 
7
5
8
S

1
7
5
9
S

1 
7
6
0
S

v 
1
7
6
1
S

^
*
 

1
7
6
2
S

Q
 

1
7
6
3
S

>o
 

176
AS

V
>

* 
1 
7 
6 

5 
S

1
7
6
6
S

1
7
6
7
S
 

'
1 
7
6
8
S

1
7
6
9
S

1
7
7
G
S

1 
7 
7 

1 
S

1
7
7
2
S

1
7
7
3
S

1
7
7
4
S

1
7
7
5
S

1
7
7
6
S

1
7
7
7
S

1 
7
7
o
S

1 
7
7
9
S

1
7
8
0
S

17
81
 S

1
7
8
2
S

1
7
8
3
S

1
7
8
4
S

1
8
0
1
S

60 60 oO oJ 60 60 60 60 60 oO 6
0 oO 60 60 60 60 60 60 oJ 60 60 6
0 60 60
 

6
0

60 60 oO 60 60 60 6
0 60 60 60 60 60 dO oO 60 6C 60 60 60 60

56 54 56 57 57 58 5
6 56 40 40 4
0 41 42 57 57 57 54 54 54 55 53 51 51 58
 

55 57 56 56 55 54 54 55 56 56 59 57 58 58 57 56 56 57 57 57 4
6

2
6 4<
«

28 19 17

2
43 39 4
0 42 45 10 44
2 2 2

10 31 59 14 48 35 35 47 54 15 45 26 54 46 23 1G 41
7

52 28 47 11 59 24 52 26 1
4 56 48

14
6

14
6

14
5

14
6

1
4
6

14
6

1 
46

1 
46

14
9

14
9

14
9

14
9

14
9

14
5

14
5

14
5

14
5

14
5

14
5

14
5

14
5

U
S

14
5

14
5 

14
5

14
5

14
5

14
5

14
5

14
5

14
5

14
5

14
5

14
5

14
5

14
5

14
5

14
5

14
5

14
5

14
5

14
5

14
5

14
5

14
9

18 19 55 4 4 4
12 55 18 18 18 18 17 8 8 8 7 8 5 5 6
12 12 20

 
27 16 16 16 16 16 17 18 18 18 21 25 25 27 27 28 29 24 24 23 12

5 6
25 57 38 22 52 57 25 35 55 18 35 29 47 18 22 20 37 32 25 42 57 26
 

10 51 50 52 36 1 
7

36
9

37 33 39 46 27 1 
4 9

54

1
10 43 27 50

F
e
-
p
c
 t

 .
s

2
.
0

2.
0

2.
0

3.
0

2.
0

3.
0

3.
0

1.
5

2
.
0

3.
0

5
.
0

3.
0

2.
0

3
.
0

3.
0

2.
0

3.
0

2.
0

3.
0

3.
0

3.
0

3
.
0

3.
0

3.
0

3
.
0

2.
0

2
.
0

3.
0

2
.
0

3
.
0

3
.
0

5.
0

5.
0

3.
0

2.
0

3
.
0

2.
0

2.
0

3.
0

3.
0

5.
0

3.
0

3
.
0

3.
0

3.
0

M
y
-
 p
et

 .
s 1
.
0
0

1 
.
0
0

1 
.0

0
1 
.
0
0

1 
.0

0

1 
.0

0
1 
.0
0

.7
0

1 
.0

0
1
.
0
0

1
.
5
0

1
.
5
0

1 
.0

0
1 
.5

0
1
.
5
0

1 
.
0
0

2
.
0
0

1 
.
5
0

1
.
5
0

1
.
5
0

1 
.0

0
1 
.0

0
1
.
5
0

2
.
0
0

3
.
0
0

1
.
5
0

1 
.0

0
1 
.0

0
1 
.0
0

1 
.0

0

1 
.
5
0

2
.
0
0

2
.
0
0

2
.
0
0

1
.
0
0

1 
.0

0
1 
.
0
0

1 
.0

0
1
.
5
0

2
.
0
0

1
.
5
u

1
.
5
0

1
.
5
0

1
.
5
0

1
.
0
0

C
a
-
p
c
 t

 .
s

.
5
0

.
5
0

.
5
0

.
5
0

.
3
0

.
7
0

.
7
0

.
2
0

.
2
0

. 
15

.
2
0

.
2
0

.
2
0

1
.
0
0

1 
.
0
0

.
7
0

.
7
0

.
7
0

.
7
0

1 
.
5
0

1 
.0

0
.
7
0

2
.
0
0

1
.
0
0

5
.
0
0

1
.
0
0

.
7
0

.
7
0

1 
.
5
0

1
.
0
0

5
.
0
0

5
.
0
0

2
.
0
0

5
.
0
0

1 
.
0
0

.
7
0

.
5
0

.
7
0

.
7
0

2
.
0
0

.
7
0

.7
0

3
.
0
0

1
.
0
0

.
3
0

T 
i
-
p
c
 t

 .
s

.
2
0

.
2
0

.
2
0

.2
0

.
2
0

.
2
0

.
2
0

.1
5

.
2
0

.2
0

.
3
0

.
5
0

.
3
0

.
3
0

.3
0

.
3
0

.3
0

.2
0

.3
0

.
3
0

.3
0

.
3
0

.
2
0

.
3
0

.2
0

.3
0

.3
0

.
5
0

.
3
0

.
5
0

.3
0

.2
0

.
2
0

.2
0

.5
0

.3
0

.3
0

.3
0

.3
0

.
2
0

.2
0

.3
0

.3
0

.3
0

.
2
0

M
n
-
p
 p
m

s

7
0
0

7
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

5
0
0

7
0
0

1
/
0
0
0

7
0
0

7
0
0

3
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

7
0
0

5
0
0

7
0
0

5
0
0

7
0
0

5
0
0

5
0
0

7
0
0

7
0
0

7
0
0

5
0
0

5
0
0

3
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

7
0
0

1
/
0
0
0

7
0
0

A
g
-
p
p
m

s

N N N N N N N N N N N N N N N N
<.

5 N N N

<.
5 N N

<
.
5 N N N N N N N N N N N N

<.
5

N
<
.
5 N N N N N N

A
s
-
p
p
m

s

N N
<
2
0
0

2
0
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

* s

30 20 20 20 2
0

20 3
0 30 50 70

1
0
0 70 70 20 2
0 50 15 1 
5

20 20 50 50 2
0

20 1 
0

50 2
0

20 10 1 
5 N N

<
1
0

2
0 2
0

20 30 20 3
0 10 1 
0

1 
5

10 20 50

B
a
~
p
p
m

s

7
0
0

7
0
0

50
0

70
0

7
0
0

7
0
0

7
0
0

2
0
0

7
0
0

5
0
0

70
0

7
0
0

7
0
0

5
0
0

7
0
0

7
0
0

5
0
0

5
0
0

70
0

30
0

1
/
0
0
0

70
0

30
0

50
0 N

7
0
0

5
0
0

70
0

3
0
0 50

<
2
0 N

15
0

10
0

5
0
0

5
0
0

50
0

50
0

50
0

3
0
0

1
/
0
0
0

70
0

1
0
0

1 
/
O
O
O

50
0



T
a
o
l
e
 

i.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
a
n
d
 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S 
j 
m
p
I
e

1
7
3
9
S
 

1 
7
4
J
S
 

1 
74
1 

S 
1 
7
4
2
 o
 

1 
74
 3
S

1 
7
4
4
5
 

1 
74
 5
S 

1 
7
4
6
S
 

1 
7
4
7
S

1 
7
4
8
5

1 
7
4
9
5
 

1
7
5
G
S
 

1
7
5
1
5
 

1 
7
5
4
5
 

1 
7
5
5
S

1 
7
5
o
S
 

1
7
5
7
S
 

1
7
5
3
5
 

1 
7
5
9
S
 

1 
7
6
U
S

1
7
6
1
 S

 
1
7
6
2
S
 

1
7
o
3
S
 

1 
7
6
4
S
 

1
7
6
5
S

1 
7
6
6
S
 

1 
7
o
7
S
 

1 
7
6
6
S
 

1
7
6
9
5
 

1
7
7
G
S

1
7
7
1
S
 

1
7
7
2
S
 

1
7
7
3
S
 

1
7
7
4
5
 

1
7
7
5
S

1 
7
7
6
S
 

1 
7
7
7
S
 

1 
7
7
&
S
 

1 
7
7
9
S
 

1
7
8
0
S

1
7
b
1
S
 

1
7
3
2
5
 

1 
7
3
3
S
 

1
7
8
4
5
 

1
8
0
1
 S

J
e
-
^
p
m

2
.
0
 

1.
5 

2
.
0
 

1 
. 
5 

1
.
0

1.
5 

1.
 5

 
1.
5 

2
.
0
 

2
.
0

1.
5 

1.
5 

1
.
5

1 
.0

 
1 
.0

1 
. 
5 

1 
.0

1 
.0

 
1 
.0

 
1 
.0

1 
.U
 

1 
.0
 

1 
.0

 
1 
.0

1 
.0
 

1 
.0
 

1
.
0
 

1 
.U
 

1 
.0 N N

1 
.0

 
N

1 
.0

1
.
0
 

1 
.0

 
1
.
0
 

1
.
0
 

1 
.0

1 
.0 U 1.
0 

1
.
0

Ei
 -
p
p
m

C 
o
-
p
p
m

s
C 
r
-
p
p
m
 

s

N U N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

1
0

1 
5

10 15 10 20 10 1 
5

15 20 20 2
0 15 20 2
0

15 20 2
0

2
0 2
0

30 15 2
0 30 50 31
)

20 3D 20 50 21
)

50 20 30 15 2
0 20 20 30 3
0 15 20 30 30 20

3
0 5
0 30 5
0

3
U

7
0 5
0

2
0 70 70

1
0
0 7
0 5
0

7
0

1
0
0

1
0
0

1
0
0

5
0

1 
5
0

1
0
0

7
0

1
0
0

1
5
0

1 
50

2
0
0 70 7
0

1 
0
0

1
0
0

1
0
0

2
0
0 7
0

1
5
0

3
0
0

50 7
0

1
0
0 7
0

1
0
0

2
0
0

1
0
0

1 
0
0

1 
5U

1 
50 7
0

C
u
-
p
 p
m
 

s

3
0
3
0 30 50 20 7
0 30 50 5
0
7
0

1
0
0 5
0

5
0

2
0 3
0

3
0 50 3
0

3
0
3
0

7
0 30 3
0

7
0

1
0
0 7
0 3
0

5
0

5
0

50 7
0

1
5
0

2
0
0

1
0
0 20 2
0

3
0
2
0 30 3
0 50 50 70

1 
0
0 50

L 
a
-
p
p
m

s

2
0 20 50 50
N

3
0 30
N

<
2
0

<
2
0 50

<
2
0

<
2
0 30 50 5
0 30 3
0

50 3
0

50 30
N

20
N

<
2
0 3
0

2
0

3
0 50

N N N N
50 50 3
0

2
0 20
N N

20
<
2
0 20 20

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N 5 N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
i 
-
p
p
m

s

2
0 2
0

3
0 3
0

2
0 30 2
0

2
0
5
0

5
0

7
0 5
0

5
0

2
0

3
0

30 3
0

3
0

3
0

3
0

5
0
3
0

3
0

3
0 5
0

3
0

2
0

3
0

2
0 30 ?
0 3
0

2
0

5
0

1
5 2
0

2
0
2
0

3
0 5
0

2
0

3
0 5
0

5
0 5
0

P
b
-
p
p
m

s

15 20 10 10
<
1
0 20 10

<
1
0 15 10 20 15 10 50 30 30 50 20 30 20 70 3
0 15 50
N

50 30 50 20 50

<
1
0 N
30 10 20 30 50 20 50 20 1
0 30 10 50 15

S
c
-
p
p
m

s 15 15 1 
5

15 1
0

1 
5

15 15 15 20 15 15 15 15 1 
5

10 1 
5

1
0 15 15 10 1
0 20 20 30 15 1 
5

20 2
0 1 
5

50 5
0

30 30 10 1 
5

15 15 15 20 15 15 2
0 1 
5

10

S
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N" N N N N N N N N N N N N N N



T
a
o
le

 
I.

 
C

h
e

m
ic

a
l 

a
a

ta
 

to
r 

s
tr

e
a
m

 
s
e
a
im

e
n
t 

a
n
a
 

m
o

ra
in

e
 

s
e
d
im

e
n
t 

s
a

m
p

le
s
* 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t*

 
A

I 
a
s
k
a
--

c
o
n
ti
n
u
e
d

S
a
m

p
le

1
7
3
9
S
 

1 
7
4
0
5
 

1
7
4
1
 S

 
1 
7
4
2
S
 

1
7
4
3
S

1
7
4
4
S
 

1
7
4
5
5
 

1 
7
4
o
S
 

1
7
4
7
S
 

1
7
4
8
S

1
7

4
9

S
 

1
7

5
0

S
 

1
7

5
1

 S
 

1
7

5
4

S
 

1
7

5
5

S

17
 5
6
S
 

1 
7
5
7
S
 

1
7
5
3
S
 

1 
7
5
9
S
 

1
7
6
0
S

1
7
6
1
 S

 
1 
7
6
2
5
 

1
7
o
3
S
 

1
7
o
4
S
 

1
7
6
5
S

1 
7
6
o
S
 

1
7
o
7
S
 

1 
7
6
d
S
 

1
7
6
9
S
 

1
7
7
0
S

1 
77

1 
S 

1
7
7
2
S
 

1
7
7
3
S
 

1
7
7
4
5
 

1
7
7
5
S

1
7
7
6
S
 

1
7
7
7
5
 

1
7
7
8
5
 

1
7
7
9
S

1
7
8
0
S

1
7

8
1

S
 

1
7

8
2

S
 

1
7

8
3

S
 

1
7

8
4

5
 

1
8

0
1

 S

S 
i 
p

p
m

30
0

30
0

30
0

30
0

30
0

30
0

50
0

0
0
0

1
5
0

1
5

0

1
0

0
2
0
0

2
0
0

20
0

2
0

0

2
0
0

2
0
0

2
0

0
2

0
0

2
0

0

2
0

0
2

0
0

2
0
0

2
0

0
1

0
0

2
0
0

2
0
0

2
0

0
2

0
0

2
0

0

1
0

0
 

<
1

0
0

 
1
5
0
 

1
5
0
 

2
0
0

2
0

0
2
0
0

3
0

0
30

0
20

0

2
0

0
2

0
0

1
5

0
1
5
0

2
0
0

V
-p

p
m

 
s 1
0
0

1
0
0

1
0
0

1
0
0

1
0

0

1
0

0
1
0
0

1
0
0

1
0

0
1
5
0

2
0
0

1
5
0

1
0

0
1
0
0

1
0
0

1
0
0

1
0
0 7
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0

0
1
0
0

1
0
0

1
0

0
1
0
0

1
0
0

1
0
0

1
0
0

2
0

0
1

5
0

1
0
0

1
5
0

7
0

1
0
0

1
0

0
1
0
0

1
0
0

1
0

0

1
0
0

1
0
0

1
5
0

1
0
0

1
5

0

W
-p

p
m

 
s

Y
-p

p
m

 
s

Z
n
-p

p
m

 
s

N N N N N N N N N N N N N N N N N N N N N N rj N N N N N N N N N N N tJ N N N N N N N N n N

2
0 2
0

2
0
2
0

2
0 2
0
3
0

2
0
2
0
2
0 3
0
2
0
2
0

2
0 2
0

2
0
2
0

2
0
2
0
2
0

2
0 2
0

3
0 3
0

3
0 3
0

3
0

3
0
3
0 3
0

5
0
2
0
2
0
2
0
2
0

2
0
3
0
3
0 3
0
3
0

2
0 2
0
2
0

2
0
2
0

N N tJ N N N N N N
<
2
0
0

2
0
0

<
2
0
0 N N N N N N N N N N N

<
2
0
0 N N N N N N N N N N N N N N N fj

<
2
0
0 N N N N

Z 
r-

p
p
m

s

1
0

0
1 

0
0

1
0

0
1
0
0

1
0

0

1
0
0

1
0
0 5
0

7
0

1
0
0

1
5

0
1
0
0

1
0
0

1 
5

0 7
0

1
0
0 7
0

5
0

1
0

0
1
0
0

7
0

1
0
0 5
0

5
0 15 5
0

7
0

7
0

7
0

7
0 50 20 30 30

1
0
0

1
0
0

1
0

0
1
5
0

1
0

0 5
0

5
0

7
0 5
0

7
0

1
0
0

A
u

-p
p

m
 

aa

N
1 

.5
0

 
<

.0
5

N N N N .1
0

N

Z
n
-p

p
m

 
aa

S
b
-p

p
m

 
a

a

55 75 55 65 65 75 6
0

U
O 8
5 9
5

1
2
0

1
0
0

8
5 55 6
5

6
5 8
0

6
5

6
5 4
0

1
1
0 8
0
6
0

1
1
0 2
0

1
1
0 9
5

1
2
0 6
0
8
0

2
5 3
0

6
0 2
5 4
0

7
5

1
0
0

7
5
8
0 5
0

9
0 75 4
5

1
2
0

1
0
0

N N N N N N N N 2 2 2
<
2 <2
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N 2

C
d
-
p
p
m

aa

.
1
0

.
1
0

.
1
0

.
1
0

.
1
0

.
1
0

.
1
U

.
3
0

N
<
.
1
0

<
.
1
0

iM N .
1
0

.
1
0

.
1
0

.
1
0

.
2
0

.
1
0

.
1
0

.
5
0

.
1
0

.
1
0

.
2
0

.
1
0

.
4
0

.
3
0

.
2
0

.
3
0

.
1
0

.
2
0

.
1
0

.
1
0

<
.
1
0

<
.
1
0

.
4
0

.
2
0

.
1
0

.
2
0

.
2
0

.
2
0

.
1
0

.
1
0

.
2
0

.
2
0

A
s
-
p
p
m

aa

10 10 25 45 3
0 1 
5

2
0 15 15 35 2
0 3
0 15
5

10 <5
5 5

10
5

25 10
5

1 
5

<5

5 5
10
5

10

N 5 N 5
<5

5
1
0 5 5
10

5 5 5
15 25



T
a

b
le

 
1
. 

C
h
e
m

ic
a
l 

d
a
ta

 
fo

r 
s
tr

e
a
m

 
s
e
d
im

e
n
t 

a
n
a
 

m
o

ra
in

e
 

s
e
d
im

e
n
t 

s
a

m
p

le
s
/ 

C
h
u
g
a
c
h
 

N
a
ti
o
n
a
l 

F
o
re

s
t/
 

A 
la

s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m

p
le

L 
a
ti
tj
d

e
tu

d
e

1
8
0
2
S

1
8
0
3
S

1
8
0
9
$

18
1 

1 
S

18
1 
2S

18
1 
3S

1
8
1
4
S

18
1 

5S
1
8
1
6
S

18
1 
7S

1
8
1
9
S

1
3
2
0
S

1
8
2
1
S

1
8
2
2
S

1
8
2
3
S

1
8
2
4
S

18
2 
5S

1
8
2
6
S

1
8
2
7
S

1
8
2
8
S

1
8
2
9
S

1
8
3
U
S

18
31

 S
1
8
3
2
S

1
1
6
3
3
S

1
8
3
4
S

1
8
3
5
S

1
8
3
6
S

1
6
3
7
S

1 
8
3
8
S

1
8
3
9
S

1
8
4
U
S

1
8
4
1
S

1
8
4
2
S

B
S
0
1
 3
5
S

B
S
0
2
4
3
S

B
S
0
2
4
4
S

b
S
0
2
5
2
S

B
S
0
2
5
3
S

BS
02
5<
»S

t)
S0

25
5i

B
S
0
2
5
6
S

B
S
0
3
2
8
S

B
S
0
3
2
9
S

B
S
0
3
3
Q
S

60 60 6U 60 60 60 60 60 60 oO 60 60 60 60 60 60 fc
U

oO dO oO 60 60 oO 60 60 60 6U &0 60 60 60 60 60 60 59 59 59 5V 59 59 59 59 59 59 59

4
6 46 43 31 27 39 15 30 37 40 19 21 21 20 20 19 16 16 18 33 33 31 31 36 36 35 36 36 39 31 b<
L

31 32 33 57 59 56 58 56 56 58 57 59 59 58

37 37 54 40 46 26 41 36 31 1 
1

58
1 7

35
2

55 47 27 19 19 29 54
1

4o 51 53 22 43 5d 59 40 55 54 27 44

1
35 55 31 58 18 46 37 30 50

14
9

1 
49

14
9

14
9

1 
49

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

1 
49

14
9

1 
49

14
9

14
9

14
9

1
4
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

1
4
6

14
9

14
9

14
9

14
9

14
9

14
7

14
7

14
8

12 <!
4

18 33 58 2B 24 24 13 13 37 37 47 27 26 48 46 40 39 32 32 36 29 32 30 24 24 22 23 27 27 22 20 19 16

1
59 25 25 29 29 30 58 58
0

45 57 40 21 18 23 20
3

26 59 47 42 38 22 22 18 33 24 1 
5

52 49 47 32
0

A 
5

2d 20 27
2

33

7
37 53 54 58 21
0

20 50
0

28 26 36 50 12

F
e
-
p
c
 t

 .
s

2
.
0

2
.
0

2
.
0

2
.
0

3
.
0

2
.
0

3
.
0

2
.
0

2
.
0

3
.
0

2
.
0

3
.
0

3
.
0

3
.
0

2
.
0

2
.
0

3
.
0

2
.
0

3
.
0

3.
0

3
.
0

2
.
0

3
.
0

3
.
0

2
.
0

3
.
0

3.
0

3
.
0

3
.
0

3
.
0

3
.
0

3
.
0

3
.
0

2
.
0

1
0
.
0

1
0
.
0

7
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

7.
0

1
0
.
0

7
.
0

7.
0

M
g
-
p
c
 t

 .
s 1 
.0
0

1 
.0
0

1 
.0

0
1 
.
0
0

1
.
0
0

1 
.0

0
1 
.0
0

1
.
0
0

1 
.0
0

1 
.0

0

1 
.0
0

1
.
5
0

1
.
5
0

1 
.
0
0

1
.
0
0

1
.
0
0

1
.
5
0

1
.
0
0

1
.
0
0

1 
.0

0

1 
.0

0
1
.
0
0

1 
.0
0

1 
.0

0
1
.
0
0

1 
.5

0
1
.
5
0

1 
.5

0
1
.
5
0

1
.
5
0

1 
.5

0
1
.
5
0

1 
.
5
0

1
.
0
0

2
.
0
0

1
.
5
0

1
.
5
0

1 
.5
0

1 
.5

0
1 
.5
0

1
.
5
0

1 
.5
0

2
.
0
0

2
.
0
0

1 
.5
0

C
a
-
p
c
 t
 .

s

.
2
0

.5
0

.
3
0

.1
5

.
2
0

.3
0

.5
0

.
3
0

.2
0

.
7
0

.2
0 

'
.
5
0

.
2
0

.
5
0

.
3
0

.
2
0

.
3
0

.1
5

.
3
0

.
3
0

.
3
0

.
5
0

.1
0

.2
0

.
2
0

.
1
0

.3
0

.2
0

.
3
0

.
3
0

.
7
0

.
3
0

.
2
0

.1
5

1
.
5
0

1
.
0
0

1 
.0

0
1
.
5
0

1
.
5
0

1 
.0

0

1
.
0
0

1
.
0
0

.7
0

.
7
0

.
7
0

Ti
 -
p
e
t
 .

s

.
3
0

.2
0

.
2
0

.
2
0

.
2
0

.
3
0

.2
0

.
3
0

.
2
0

.
2
0

.
3
0

.
3
0

.
5
0

.
3
0

.
5
0

.
3
0

.
3
0

.3
0

.
3
0

.3
0

.
3
0

.
3
0

.
3
0

.3
0

.
3
0

.
3
0

.3
0

.3
0

.
3
0

.
3
0

.
3
0

.
3
0

.
3
0

.
3
0

.
5
0

.
3
0

.3
0

.
3
0

.
3
0

.
3
0

.
3
0

.
2
0

.7
0

.
3
0

.
3
0

M
n
-
p
p
m

s

5
0
0

1
/
0
0
0

7
0
0

7
0
0

7
0
0

7
0
0

1 
/
O
O
O

7
0
0

7
0
0

1
/
0
0
0

50
0

7
0
0

5
0
0

5
0
0

50
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

7
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

3
0
0

50
0

5
0
0

5
0
0

5
0
0

5
0
0

1 
/
5
0
0

7
0
0

7
0
0

70
0

70
0

7
0
0

7
0
0

7
0
0

3
/
0
0
0

5
/
0
0
0

3
/
0
0
0

A
g
-
p
p
m

s

N N N N N N N N .5 N N N .5 N
<.

5

N N N
<.
5 N

<.
5

<
.
5

N N N

<.
5

<.
5

N N
<.

5

<.
5 N

<
.
5 N N N N N N N N N N N N

A
s
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N ti N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
-
-
-
-
 

B
-
p
p
m

s

50 50 50
1
0
0 70 70

10
0 

.
50 50 50 70 70 50 50 70 50 50 70 50 50 50 50 70 50 50 70 50 50 50 50 50 50 70 50 10 70 70

10
0 70

1
0
0

1
0
0 70

20
0 5U 70

B
a
-
p
p
m

s

5
0
0

50
0

5
0
0

5
0
0

50
0

50
0

5
0
0

3
0
0

70
0

5
0
0

50
0

7
0
0

1 
/
O
O
O

5
0
0

50
0

50
0

70
0

5
0
0

7
0
0

50
0

5
0
0

3
0
0

50
0

50
0

5
0
0

5
0
0

50
0

7
0
0

50
0

50
0

5
0
0

5
0
0

7
0
0

5
0
0

2
0
0

5
0
0

50
0

5
0
0

50
0

5
0
0

7
0
0

50
0

70
0

5
0
0

50
0



ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ Z Z z Z Z ZZZZZ

O in in m in in in o in o oo O in in o in o in in in o m in o in in in m in m in in o m in in in in in in in o m in

OOOOO OOOOO 
r\j KI m ^ KI Kiin f\j in M

E OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
O. KI ""> in K> "i ro in ""> in KI CMKI r^. in KI in f^- in in in in "i in in fi in in in in in in in in in KI r^. in r^- r^- N. r^- in r>- in in
a
I m

ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ

ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ

OZZZO ZZZZZ ZOOOO OOOOO OOOOO OOOOO OOOOZ OOOOO
fO in "\j KI r\j fiKnfiro.ru ro fl fi ro no r\^'O'^J^<^ rur\jr\jrur\j

V V V

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
E r\jr*"if\jf"»f"i I'Of'ifMinro r*iminKi»n roinKir^-in mromfifvi mrofimtn Kl"iKiKiin mtnf^-inf^.
a 
a

E OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
Q. inintninf^- infs-inmKl omm^o Oinooo OoOOf^- inOinoO omoom inr^-omm moinr^r^ 
Q. «      t     t  «  t  "1 t    t  r\j T- « * « *  t t  <  t  t  «  t  «  t  «  t  «  
I ">

inO O O O

zzzzz zzzi:*; zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zznzz

omooo omooo ooooo ooooo ooooo ooooo ooooo oooco ooooo

OO«  ro^l *j->nor^oo ^«o«~ror-o .j-un-OP TO O O «  ro «  rorvjnvjrvjrvj
O O O *  »~ .  » » » »  T  'M ro ro INI ro'vjroro'NJ r\j ro ro ro *"l rororororo rO-J-J-J-O C3OOOO
COOOOO3OOO CO OO 03 OO OO oooooOoo°O oooo°03OW oOoOTOoO^O OO003OCOKI cO'O^OoO'Jl uifcouifcOfcO



T
a
o
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
to

r 
s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
an

a 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 

A 
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

1
8

0
2

S
 

1
S

0
3
S

 
1

6
0

9
S

 
18

1 
1S

 
18

1 
2S

18
1 

3S
 

1
8
1
 4

S
 

18
1 

5S
 

1
8

1
6

S
 

18
1 

7S

18
1 

V
S

 
1

6
2

0
S

 
1
8
2
1
S

 
1

8
2

2
S

 
1

8
2

3
S

1
8

2
4

S
 

1
8

2
5

S
 

1
8

2
6

S
 

1
8

2
7

S
 

1
8

2
8

S

1
8

2
9

S
 

1
8
3
U

S
 

1
8

3
1

S
 

1
8

3
2

S
 l
 

1
8

3
3

S

1
8

3
4

S
 

1
8

3
5

S
 

1
8

3
6

S
 

1
8
3
7
S

 
1

6
3

8
S

1
8

3
9

S
 

1
8

4
0

S
 

1
6

O
S

 
1

8
4

2
S

 
B

S
0

1
3

5
S

B
S

0
2

4
3

S
 

B
S

0
2

4
4

S
 

B
S

0
2

5
2

S
 

fl
S

0
2
5
3
S

 
B

S
0
2
5
4
S

B
S

0
2

5
5

S
 

8
S

0
2

5
6

S
 

B
S

0
3

2
8

S
 

6
S

0
3

2
9

S
 

B
S

0
3
3
0
S

S 
r 
- 

p 
p 

in 
s

V
-p

p
m

 
s

U 
- 

p 
p 

m 
s

Y
-p

p
m

 

S

Z 
n
-p

p
m

 
s

15
0

2U
O

15
0

10
U

2U
U

20
0

20
0

20
0

15
0

20
0

20
0

30
0

15
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
U

15
0

20
U

10
0

20
0

15
0

15
0

20
0

2
0
0

15
0

10
0

50
0

50
0

50
0

50
0

50
0

30
0

20
0

20
0

20
0

20
0

1
0
0

1
0
0

1
0
0

10
0

1
0
0

10
0

10
0

1
0
0

10
0

10
0 7
0

1
0
0

10
0

1
0
0

1
0
0 70

1
0
0

10
0

1
0
0

1
0
0

10
0 70

1
0
0

10
0

10
0

10
0

1
0
0

1
0
0

10
0

1
0
0

1
0
0

1
0
0

10
0

1
0
0

1
0
0

20
0

1
5
0

15
0

15
0

2
0
0

2
0
0

2
0
0

5
0
0

2
0
0

2
0
0

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

1 
5

20 1 
5

1 
5

20 20 30 1 
5

20 20 2
0 3
0 20 20 20 20 2
0 20 20 20 20 20 2
0 20 20 20 2
0 20 20 20 2
0

20 20 20 10 20 20 20 20 30 30 20 30 20 30

N N N N N N N N N N N N
<
2
0
0

<
2
0
0

<
2
0
0 N N N N N N N N N N N N N N N N

<
2
0
0 N N

2
0
0 N N N N N N N

2
0
0

2
0
0

1 
,
0
0
0

Z 
r-

p
p
m

 
s

1
0
0 7
0

7
0

7
0

1
0
0 7
0

7
0

7
0

7
0

1
0

0

7
0

7
0

7
0

7
0

7
0

5
0

7
0

5
0

7
0

5
0

5
0

5
0

7
0

5
0 5
0

5
0

7
0

7
0

7
0

7
0

5
0

7
0

7
0 5
0

5
0

1
0
0

1
5
0

1
0
0

1
0

0
1
5
0

1
5

0
1
5
0

2
0
0

1
5
0

1
5
0

A
u

- 
pp

<n
 

a
a

Z
n
-p

p
m

 
a
a

S
b

-p
p

m
 

a
a

N N .0
5

N N N N N .1
0

N N

75 7
0

11
0 90 7
0 75 9
0

7
0 50 95 8
0

1
0
0

1
3
0

U
O

1
4
0

1
1
0

1
5
0

90
1
2
0

1
1
0

1
2
0

1
5
0

1
5
0

1
0
0
9
0

1
3
0

95
1
2
0

1
0
0

95 9
0

1
0
0

1
1
0

1
0
0

<2 <2
2 2 4

<2
2 2 2 2

<2
N 2 N

<2

N
<2 <2 <2
N N

<2 <
2 4 N N
<2
N N

<2 <2
N N N

C
d
-
p
p
m

aa

.1
0

.1
0

.1
0

N N N
<
.
1
0

N N .1
0

.
2
0

.2
0

.
3
0

.3
0

.4
0

.2
0

.
8
0

.2
0

.
2
0

.
1
0

.
3
0

.4
0

.
3
0

.7
0

.
2
0

.1
0

.
2
0

.
2
0

.
2
0

.2
0

1 
.
6
0

.
2
0

.4
0

.1
0

A
s
-
p
p
m

aa

20 10 70 10 25

5
15 10
5

25 15 10 30 20 30 1 
5

30 30 35 25 25 25 25 80 20 15 20 15 1 
5

10 15 20 15 20



I.
 

Ch
en

r,
 i
ca

l 
d
a
t
a
 
fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
an
a 

m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

L 
Jt

 i 
t 
ud
e

L
o
n
g
 i 
tu
Ue

t3
S0
33
1S

U
S
u
3
5
1
 S

3
S
0
3
5
2
S

6
S
0
3
5
3
S

b
S
0
3
5
4
S

B
S
G
3
5
5
S

B
S
0
3
5
6
S

b
S
0
3
5
7
S

b
S
0
5
2
8
S

b
S
0
5
2
9
S

8
S
0
5
3
0
S

B
S
0
5
3
1
 S

b
S
0
5
3
2
S

B
S
0
5
3
3
S

8
S
0
5
3
4
S

B
S
0
5
3
5
S

b
S
0
5
3
6
S

d
S
0
5
3
7
S

B
S
0
5
3
8
S

8
S
U
5
3
V
S

|^
k

£»
\ 

d
S
0
5
4
0
S
 

2C
* 

B
S
U
5
4
1
S

(
J
j
 

B
S
0
5
4
2
S

6
S
0
5
6
U
S

b
S
0
5
o
2
S

3
S
0
5
6
3
S

d
S
0
5
6
4
S

d
S
0
5
6
5
3

B
S
0
5
6
8
S

S
R
0
0
0
1
 S

S
R
0
0
0
2
S

S
R
0
0
0
3
S

S
R
0
0
0
4
S

S
R
0
0
0
5
S

S
R
O
O
O
o
S

S
R
U
0
0
8
S

S
R
0
0
1
 O
S

S
R
O
U
1
 1

 S
S
R
0
0
1
 2
S

S
R
0
0
1
 3
S

S
R
0
0
1
4
S

S
K
O
U
1
 5
S

S
R
0
0
1
6
S

JJ
KO

U1
 6
S

S
R
0
0
1
9
S

59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59
 

59 59 59 59 59 59 59 59 60 60 60 60 oO 60 60 60 60 60 6U 6U 60 60 G
O 60

58 58 56 53 52 48 48 51 56 57 47 51 49 53 54 56 57 5o 54 54 55 58 59 58 57 59 58 58 58 52 53 54 55 58 58 59 4o 55 55 55 55 55 55 52 49

20 22 36 56 24 59 28 10 47
5

10 17
4 0 54 12 20 10 43
5

26
 

34 53 3
32 16 4o 22 51 36 21 41 10 11 55

9
16 45 50 44 26 16
0

16
4

14
8

1 
47

14
7

14
7

1 
47

14
7

14
7

14
7

14
8

14
8

14
9

1 
49

14
9

14
9

14
9

14
9

14
9

14
9

1 
49

14
9

1 
49

 
1
4
9

14
9

14
8

1 
48

1 
48

1 
48

1
4
8

14
8

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
8

1 
49

1 
49

14
9

14
9

14
9

1
4
9

1
4
9

1
4
9

1
3
9 39 43 46 50 44 36
7

10 47 48 38 44 44 44 42 40 39 34 33
 

32 32 6 48 48 41 35 27
2 2 4 6 8

25 34 50 39 33 32 30 29 28 26 25

45 14 35 27 35 25
5

50 25 19 25 53 27 57 55 15 30 11
3 5

20
 3

55 35 . 
5

27 45 1 
5

51
0

35 55 51
2

27 32 1 
7

30 58 1 
5

50 45 17
8

49

f 
e
-
p
c
 t

 .
s

5.
0

1
0
.
0

1
0
.
0

5
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

3
.
0

1 
.0

1 
.0

2
.
0

3
.
0

3.
0

3.
0

1.
0

2.
0

3.
0

2
.
0

3
.
0

2.
0

2
.
0

2
.
0

2
.
0

2.
0

2.
0

2
.
0

3
.
0

1.
5

5.
0

3.
0

3
.
0

5.
0

2
.
0

3.
0

5
.
0

3
.
0

3.
0

3
.
0

3
.
0

2.
0

3.
0

3.
0

3.
0

3
.
0

M
g
-
p
c
t
 .

s 1 
.0
1)

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1
.
5
0

1
.
0
0

.3
0

1 
.0

0
1 
.0

0
1 
.0
0

1 
.0

0

.7
0

1 
.0

0
1
.
0
0

1 
.0

0
1 
.0
0

1 
.0

0
1
.
0
0

.7
0

1 
.0
0

.7
0

1 
.0

0
1
.
0
0

1
.
0
0

1 
.0

0
.5
0

.5
0

.5
0

.7
0

.5
0

.7
0

1 
.0

0
.7

0
.7

0
.3

0
.5
0

.5
0

.5
0

.7
0

.5
0

.5
0

C 
a
-
p
c
 t

 .
s

.3
0

.
3
0

.3
0

. 
30

.
3
0

.
3
0

1 
.0
0

1 
.
0
0

3
.
0
0

2
.
0
0

.3
0

1 
.
0
0

1
.
0
0

1 
.0

0
.7

0

5
.
0
0

.
2
0

.
7
0

.
7
0

.
7
0

.
7
0

3
.
0
0

3
.
0
0

3
.
0
0

.5
0

.
5
0

.
5
0

.
7
0

.
5
0

.2
0

.2
0

.
2
0

.
3
0

.
1
0

.2
0

1 
.
0
0

.2
0

.5
0

.3
0

.
2
0

.
3
0

.
7
0

.
3
0

.7
0

.2
0

T 
i
-
p
c
 t
 .

s

.3
0

.3
0

.3
0

.2
0

.3
0

.5
0

.5
0

.3
0

.3
0

.2
0

.1
0

.3
0

.3
0

.
3
0

.3
0

.2
0

.1
0

.5
0

.3
0

.2
0

.3
0

.5
0

.2
0

.3
0

.2
0

.3
0

.2
0

.3
0

.2
0

.5
0

.3
0

.'
30

.5
0

.3
0

.3
0

.7
0

.3
0

.3
0

.3
0

.
3
0

.3
0

.3
0

.3
0

.3
0

.3
0

M 
n 
- 
p 
p 
m

s

3
0
0

1
/
0
0
0

5
0
0

5
0
0

5
0
0

3
0
0

1
/
0
0
0

5
0
0

2
0
0

1
5
0

1
5
0

5
0
0

3
0
0

3
0
0

3
0
0

3
0
0

1 
50

3
0
0

3
0
0

2
0
0

3
0
0

3
0
0

1
5
0

1 
50

3
0
0

5
0
0

3
0
0

3
0
0

3
0
0

1
/
0
0
0

7
0
0

7
0
0

1
/
0
0
0

7
0
0

7
0
0

1
/
0
0
0

7
0
0

7
0
0

7
0
0

7
0
0

5
0
0

5
/
0
0
0

1 
/
O
O
O

1
/
5
0
0

1 
/
O
O
O

A
g
-
 p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
2
.
0

N N N N N N N

A
s
-
 p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

s _
_  -
- -- -- __ -- -
-

-- -- _
 -- -- -- -- __ -- -- -- -- _ 
_
 -
-

-- -- _
_

-- -
- -- -- _
_

-- -
-  __ -- -- -- -- __ -- -- -- --

B
-
p
p
m

s

50
1
0
0

1-
50

1
0
0

2
0
0

2
0
0

1
0
0 70 2
0 50 50

1
0
0

15
0

1
0
0

1
0
0

10
0 50

1
0
0

10
0 70

1
0
0

1
0
0 70 70 70 70 50 70 50 -
-

__ 70
1
0
0

-- 70 50 70 50 70 70 5
0

30 70 50 50

b
a
-
p
p
m

s

50
0

7
0
0

7
0
0

7
0
0

70
0

70
0

1 
/
O
O
O

1 
/
O
O
O

50
0

50
0

50
0

7
0
0

7
0
0

7
0
0

70
0

70
0

50
0

7
0
0

70
0

70
0

7
0
0

70
0

70
0

70
0

70
0

70
0

70
0

7
0
0

7
0
0

70
0

50
0

1
/
0
0
0

7
0
0

50
0

70
0

7
0
0

7
0
0

7
0
0

70
0

1 
/
O
O
O

7
0
0

1 
/
O
O
O

1 
/
O
O
O

7
0
0

7
0
0



T
a
b
le

 
I.

 
C

h
e
m

ic
a
l 

d
a
ta

 
fo

r 
s
tr

e
a
m

 
s
e

d
im

e
n

t 
a
n
a
 

m
o
ra

in
e
 

s
e
d
im

e
n
t 

s
a
m

p
le

s
* 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/

 
A 

I 
a

s
k
a

--
c
o

n
ti
n

u
e

d

S
a

m
p

le

6
S
0
3
3
1
 S

 
B
S
G
3
5
1
 S

B
S
0
3
5
5
S

B
S
0
3
5
5
S
 

B
S
U
3
5
o
b
 

B
S
0
3
5
7
S
 

B
S
0
5
2
8
S
 

B
S
0
5
2
9
S

B
S
0
5
3
J
S
 

B
S
0
5
3
1
S

B
S
0
5
3
3
S
 

B
S
Q
5
3
A
S

B
S
0
5
3
5
S
 

B
S
0
5
3
6
5
 

U
5
0
5
3
7
S
 

B
S
0
5
3
8
S
 

B
S
0
5
3
9
S

B
S
0
5
4
0
S
 

B
S
0
5
A
1
 b

 
B
S
0
5
4
2
S
 

B
S
0
5
6
L
)
b
 

B
S
G
5
6
2
S

B
S

U
5
6
3
S

 
D

S
0

5
6

4
S

 
B

S
0
5
6
5
S

 
B

S
0
5
6
i4

S
 

S
R

0
0

0
1

S

S
R
0
0
0
2
S
 

S
R
O
G
0
.
5
b
 

S
R
0
0
0
4
S
 

S
R
0
0
0
5
S
 

S
R
0
0
0
6
S

S
R
G
O
O
d
S
 

S
R
0
0
1
U
S
 

S
R
0
0
1
 1
S 

S
R
O
G
1
2
S
 

S
K
U
0
1
 3
S

S
R
O
O
U
S
 

S
K
O
U
1
 5
S 

S
R
G
0
1
6
S
 

S
R
0
0
1
 d
b 

S
K
U
U
1
9
S

U
e

-p
p

m
s

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

<
1
.0

0
.0

. 
<1

 .
0

O
.G

<
1

.0
0

.0
0

.0

0
.0 N

<1
 .

0
<1

 .
0

0
.0

0
.0

0
 .

(J
0

 .
0

0
.0

<1
 .

0

0
.0

0
.0 1
.0 N

3
.0

1 
.0

2
.0

3
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

3
.0

2
.0

2
.0

3
.0

2
.0

2
.0

E
i-
p

p
m

s

N fJ N N N N N N N N N N N N N N N N ;j N N N N N N N N N N
-
-

_
 _ N N

-
- N N N N N N N N N N N

C
o

-p
p

m

s

1
0 3U 3
0

15 20 20 2
0

2
0

2
0 10

N
15 15 15 2

0

1U 1
0

1
5 1
5

15 15 15 1
0

15 10 1
0 1
0

10 1
0

3
0 3
0

15 3
0

15 2
0

30 2
0

2
0

15 2
0

2
0 3
0

3
0

3
0

2
0

C 
r
-
p
p
m
 

s

50
1
0
0

1
0
0

1
0
0

1
5
0

1
5
0

1
0
0

1
5
0

1
5
0 70 70 7
0 7
0 7
0

1
5
0 5
0

7
0

7
0

/ 
7
0

1
0
0 7
0
 

1
0
0
 

7
0
 

7
0
 

7
U

7
0
7
0

70 70

C 
u
-
p
p
m
 

s

10 5
0 5
0

2
0 70 7
0
 

7
0
 

15
 

15
 

<
5 <5 3
0 30 30 3
0 15 1
0

2
0 15 15 2
0 15 15
7

2
0 15 1
0

1
0 5

1
0
0 5
0
1
0 30 3
0
2
0

2
0
2
0

3
0 2
0

3
0 3
0
5
0

50 3
0

3
0

L
a
-
 p
 p
m

s

2
0 N
2
0

2
0 2
0

3
0 50 2
0 3
0 3
0 30 2
0 3
0 30 3
0

3
0 N

3
0 3
0

3
0

30 30 3
0

3
0 20 2
0

2
0
3
0 20 -- _
_ N
30  70

N N N N N N
3
0 20
N N

M
o
-
 p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
2
0 N N N

N 
b
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
 
  

_
_ N N N to N N N N N N N N N

N 
i 
-
p
p
m

S

20 50 50 5
0

7
0 70 70 5
0

30 2
0

10 15 30 30 5
0

1
0

20 3
0
3
0

30 30 3
0

2
0

2
0 30 3
0

2
0

2
0 15

1
0
0 7
0 50 7
0 7
0 70 70 50 3
0

5
0 50 5
0 5
0
7
0 5
0

5
0

P
b
-
 p
p
m

s

2
0 30 50 2
0 30 30 50 2
0 N N

<
1
0

<
1
0 10

<
1
0

<
1
0 N N N

0
0

<
1
0

0
0
0
0 N N

0
0 N N N N
3
0

3
0 10 30 2
0 20 2
0 N 10 15 30 20 30 30 20 20

S 
c
-
p
p
m

s

15 15 20 1 
5

20 20 20 15 30 15 N
15 15 15 20 1 
5 5

20 2
0 20 20 20 2
0 15 15 15 15 15 15 -
- __ 10 15 -
- 10 10 10 10 10 10 10 10 10 10 10

S
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
1
0 N N N N N N N N N N N



T
a
o
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
an

a 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
  
 c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

S 
r
-
p
p
m
 

s
V 
- 
p 
p 

in
s

W
-
p
p
m
 

s
Y 
- 
p 
p 

in 
s

Z
n
-
p
p
m
 

s
Z 
r
-
p
p
m

s
A
u
-
p
p
m
 

aa
Z
n
-
p
p
m
 

S
b
-
p
p
m
 

aa
 

aa
C 
d
-
p
p
m
 

A 
s
-
p
p
m
 

aa
 

aa

B
S
0
3
3
1
S
 

B
S
0
3
5
1
S
 

B
S
G
3
5
2
S
 

O
S
0
3
5
3
S
 

B
S
0
3
5
4
S

B
S
0
3
5
b
S
 

B
S
0
3
5
6
S
 

B
S
0
3
5
7
S
 

B
S
0
5
2
3
S
 

B
S
0
5
2
9
S

B
S
0
5
3
0
S
 

B
S
0
5
3
1
 S

 
B
S
0
5
3
2
S
 

B
S
0
5
3
3
S
 

OS
05
3<
.S

fa
S0
53
5S
 

B
S
0
5
3
6
S
 

B
S
U
5
3
7
S
 

B
S
0
5
3
o
S
 

B
S
0
5
3
9
S

B
S
0
5
4
U
S
 

B
S
0
5
A
1
S
 

B
S
0
5
A
2
S
 

B
S
Q
5
6
0
S
 

B
S
0
5
6
2
S

B
S
0
5
6
3
S
 

B
S
0
5
6
4
S
 

B
S
0
5
6
5
S
 

U
S
0
5
6
8
S
 

S
R
0
0
0
1
 S

S
R
0
0
0
2
S

S
R
0
0
0
4
S
 

S
R
0
0
0
5
S
 

S
R
0
0
0
6
S

S
R
0
0
0
8
S
 

S
R
0
0
1
0
S
 

S
R
0
0
1
1
 S

 
S
R
0
0
1
2
S
 

S
R
0
0
1
3
S

S
R
0
0
1
4
S
 

S
K
0
0
1
 5
S 

S
R
0
0
1
 o
b

20
0

20
0

30
0

30
0

20
0

20
0

30
0

30
0

20
0

10
0

20
0

30
0

20
0

30
0

30
0

30
0 N

30
0

30
0

30
0

30
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

3
0
0

2
0
0

20
0

2
0
0

20
0

15
0

10
0 50 50

15
0

15
0

10
0

1
0
0 70 50

10
0

10
0

1
0
0

10
0

10
0 70

10
0

10
0

1
5
0

10
0

10
0 70

S
R
0
0
1
9
S

10
0

10
0

10
0

20
U 

20
0 

15
0 

10
0 

10
0

1U
O 

20
U 

10
U 

20
1)
 

10
0

10
0

20
0

10
'J

1
0
0

10
0

10
0

10
0

10
0

10
0

10
0

1
0
0

10
0

10
0

N N N N N N n N n N N N N N N N N N N N N N N N N N ;j n N ,j N u N N N N N N N N N N !) N N

15 30 30 20 30 30 3f
l

30 30 20 15 30 30 30 30 20
N

30 30 30 30 30 20 20 20 20 20 30 15 -- __ 10 20  15 1U 10 10 10 10 10 1 
5

10 10 10

N n
<
2
0
0

<
2
0
0 N

<
2
0
0

<
2
0
0 N N N N N N N N N N N N N N N N N N N N N N

<
2
0
0

<
2
0
0 N

3
0
0

<
2
0
0 N N N N N N N N N N N

1
5
0

15
0

50
0

2
0
0

5
0
0

5
0
0

2
0
0

7
0
0

1
0
0 70 70

10
0

10
0

10
0

10
0 70
N

1
0
0

10
0 70 70

10
0 70

10
0

10
0

10
0

10
0

1
5
0

15
0
-
-

N - N N N N N N N N N N N N N N N N N N N ' N N N N N N N N N

30 50 30 30 50 30 50 50 50 70 70 70
1
0
0

.
2
0
 

<
.
0
5

N N N N N N N 
<
.
0
5

N N .0
5 

<
.
0
5
 

<
.
0
5



T
d
D

le
 

1
. 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
s
tr

e
a
m

 
s
e

d
im

e
n

t 
a

n
a

 
m

o
ra

in
e
 

s
e

d
im

e
n

t 
s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/
 

A
I 
a

s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m

p
le

L
a

t 
i 

t 
u
d
e

L
o
n
y
 i

 t
u

d
e

S
R
G
0
2
U
S

S
R
0
0
2
1
S

S
R
0
0
2
2
S

S
R
0
0
2
3
S

S
R
0
0
2
4
S

S
R
0
0
2
5
S

S
R
0
0
2
&
S

i
«
0
0
2
8
S

S
R
0
0
2
9
S

S
R
Q
0
3
1
S

S
R
0
0
3
2
S

S
R
0
0
3
3
S

S
R
0
0
3
4
S

SR
03
3t
»S

S
R
0
0
3
6
S

S
R
0
0
3
9
S

S
R
0
0
4
0
S

S
K
0
0
4
1
 i

S
R
O
U
4
2
S

S
R
0
0
4
3
S

S
R
0
0
4
A
S

S
R
G
0
4
5
S

S
R
0
0
4
6
S

S
R
0
0
4
7
S

S
R
O
G
4
5
S

S
R
0
0
4
9
S

S
R
0
0
5
G
S

S
R
G
0
5
1
S

S
R
0
0
5
5
S

S
R
0
0
5
9
S

i
R
0
0
6
1
S

S
R
0
0
6
2
S

S
R
O
G
6
3
S

S
R
0
0
6
3
S

S
R
G
0
6
4
S

S
R
O
J
6
5
S

S
R
0
0
6
0
S

S
R
0
0
6
7
S

S
R
0
0
6
9
S

S
R
0
0
7
2
S

S
R
0
0
7
3
S

S
R
0
0
7
*
S

S
R
0
0
7
5
S

S
R
0
0
7
6
S

S
R
0
0
7
7
S

60 60 60 6U 60 oO 6
0

60 6
0

60 60 60 60 60 60 6
0 60 60 63 60 6
0 60 60 60 60 60 oO 60 60 6G 60 60 cO to 6J 60 60 6
0 60 6
0

6
U 60 60 60 6G

45 45 45 44 44 47 47 49 50 53 54 46 47 48 50 4
0 38 38 38 3
7 35 33 44 45 45 4
5 4
6 46 23 23 25 26 29 29 2
9 28 2
9 29
4

10 1 
3

2
0 18 21 22

41 26
2

2U
0 1 1

59 59 11 55 25
2

17 26 1 
5

41
8 <;5 5

45 34 32
5

32 46 4
8 4U
0

4
6 21 20 12 1 
2

17 38 39 *7 55
3

20 26 40 26 40

1*
9

1 
49

14
9

14
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1 
49

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1 
4
9

1
4
9

1
4
9

1 
49

1 
49

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1 
49

1
4
9

1
4
9

1
4
9

1
*
9

1
4
9

1
4
9

1
4
9

1
4
9

27 27 28 21 16 32 32 31 31 36 36 40 40 39 38 23 29 29 29 32 32 34 15 14 14 13 12 12 42 40 41 42 46 46 58 52 50 46 26 24 21 22 21 20 20

4? 52
5

20
0

40 51 59 49
0 5

59 31 25
3

45 41 32 25 1
G

35 40 20 42 10 39 53 52 59 55 33 31 52 52
6

35 20 17 30 10 50 19 30 49 52

F
e
-
p
c
t
.
 

M
g
-
p
c
t
.
 

C
a
-
p
c
t
.

s

3
.
0

2
.
0

3.
0

3
.
0

2
.
0

5.
0

3.
3

3
.
0

5.
0

3.
0

5
.
0

3
.
0

3
.
0

3
.
0

3.
0

3
.
0

3
.
0

3.
0

5
.
0

5.
0

5
.
0

3
.
0

5
.
0

5.
0

5
.
0

5
.
0

3
.
0

5.
0

5
.
0

3
.
0

5
.
0

3.
0

5.
0

3.
0

3.
0

5
.
0

3
.
0

3.
0

3
.
0

3.
0

3.
0

3.
0

3
.
0

3
.
0

3.
0

s

.5
0

.3
0

.5
0

.5
0

.5
0

.7
0

.7
0

.5
0

1 
.0

0
.5
0

1 
.0
0

.
7
0

.7
0

.5
0

.7
0

.7
0

.7
0

.5
0

1 
.0

0
.5
0

.7
0

.5
0

.
7
0

.7
0

.7
0

.7
0

.5
0

1 
.0

0
1 
.0

0
.
7
0

.7
0

.5
0

1 
.5

3
.7
0

1
.
0
0

1
.
5
0

.5
0

1 
.0
0

.
7
0

.5
0

.5
0

.7
0

.7
0

.7
0

.7
0

s

.
2
0

.
2
0

.
2
0

.
2
0

.
2
0

.
3
0

.
3
0

.
3
0

.
3
0

.
3
0

.2
0

.
3
0

.
3
0

.
3
0

.
3
0

.
2
0

.
2
0

.
2
0

.
2
0

.
2
0

.
1
5

.
2
0

.
2
0

.
2
0

.
1
5

.
1
5

.
5
0

.
2
0

.3
0

.
3
0

.
3
0

.
3
0

.
3
0

.
3
0

.
3
0

.
3
0

.
2
0

. 
.
2
0

.
3
0

.
3
0

.
5
0

.
3
0

.
3
0

.
5
0

.
2
0

T
i
-
p
c
t
 .

s

.
2
0

.2
0

.3
0

.3
0

.
3
0

.
3
0

.3
0

.
3
0

. 
.
3
0

.3
0

.
3
0

.
3
0

.3
0

.
3
0

.3
0

.
3
0

.
3
0

.
2
0

.5
0

.3
0

.
3
0

.3
0

.
3
0

.3
0

.
3
0

.
3
0

.
5
0

.
3
0

.
5
0

.
3
0

.3
0

.3
0

.3
0

.
3
0

.
3
0

.5
0

-
- -- .
3
0

.
3
0

.3
0

.
3
0

.2
0

.
2
0

.
2
0

M
n
-
p
p
m

s

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

1
/
0
0
0

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

1
/
0
0
0

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

7
0
0

5
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

5
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

5
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

7
0
0

1
/
0
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

1
/
5
0
0

1
/
0
0
0

1
/
5
0
0

1 
/
O
O
O

1
/
0
0
0

7
0
0

7
0
0

A 
g-

 p
p
m

s

N N N N N N N N N N N N N N N N N N N
1
0
.
0 N

7
.
0 N N N N N N N N N N N N N N N N N N N N N N N

A
s
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N
5
0
0

2
0
0 N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

S

_
_
 

 

-
-
  -
-

__ -- _-   
  

__ -- -- -- -- __  _-
N

7
0 N

-
-
-
- N N N N

-
-

-
-

-
-   
_ N
 
N

-
- _
_
-
-
-
- N N N N N N N

B
-
p
p
m

S

_
_ -
-

-
-

-
-
-
- 70 70 -- t 

:

50 __ 50 70 50 70 __ ~~ -- iG
o 70

1
0
0

-- -
- 50

1
0
0 70 50 -
-

-
-

*-
 

.

-
-

1
0
0 70 70 -- __ -- --

1
0
0 30 70 70

1
0
0 3
0

10
0

B
a
-
p
p
m

s

5
0
0

5
0
0

7
0
0

7
0
0

7
0
0

1 
,
0
0
0

1 
,
5
0
0

7
0
0

7
0
0

7
0
0

7
0
0

1 
/
O
O
O

1
/
0
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

1 
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

7
0
0

7
0
0

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

7
0
0

7
0
0

1
/
0
0
0

7
0
0

7
0
0

7
0
0

1
/
0
0
0

1 
,
0
0
0

7
0
0

1
,
0
0
0

7
0
0

7
0
0

1 
,
0
0
0

7
0
0

7
0
0

1
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

7
0
0



T
a
b
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
a
n
a
 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

S
R
G
C
2
G
S
 

S
R
O
C
2
1
 S

 
S
R
U
0
2
2
S
 

S
R
0
0
2
3
S

S
R
Q
0
2
5
S
 

S
R
Q
U
2
&
S
 

S
R
0
0
2
8
S
 

S
R
0
0
2
9
S
 

S
R
0
0
3
1
S

S
R
O
G
3
2
l
>
 

S
R
0
0
3
3
S
 

S
R
Q
0
3
4
S
 

S
R
G
G
3
5
S
 

S
R
0
0
3
6
S

S
R
0
0
3
9
S
 

S
R
O
O
^
G
S
 

S
R
0
0
4
1
 S

 
S
R
O
C
4
2
S
 

S
R
G
L
K
3
S

S
R

Q
G

45
S

 
S

R
O

C
K

6S
 

S
R

U
G

W
S

S
R
O
G
5
0
S
 

S
R
O
G
5
1
 S

 
S
R
O
G
5
3
S
 

S
H
O
G
5
9
S

S
R
O
G
6
1
 S

 
S
R
0
0
6
2
S
 

S
R
U
0
6
3
S
 

S
R
O
Q
6
3
S
 

S
R
0
0
6
4
S

S
R
O
G
6
5
S
 

S
R
O
G
6
o
S
 

S
R
G
0
6
7
S
 

S
R
G
0
6
9
S
 

S
R
G
0
7
2
S

S
R

O
G

73
S

S
R
O
G
7
5
S
 

S
R
G
0
7
6
S
 

S
R
0
0
7
7
S

B 
e 
- 

p 
p 

rn
S

2
.U

2
.0

1
.0

1 
.0

1
.0

3
.0

3
.0

1
.0

2
.0

2
.0

2
.0

2
.0

3
.0

2
.0

2
.0

1
.0

1
.0

2
.0

3
.0

3
.0

3
.0

1
.0

1
.0

3
.0

3
.0

3
.0

3
.0

1
.0

2
.C

1
.0

1
.0

3
.0

2
.0

3
.0

1
.0

1
.0

1
.0

2
.0

3
.0

3
.0

3
.U

3
.U

2
.0

2
.0

2
.0

tf
i 
-p

p
rn

s

_
_ -
-

-
-

-
-

-
- N N

-
-

_
_ N

_
_ N N N N

_
_

-
-

-
- N N N

_
_

-
- N N N N

-
-

-
-

-
-

_
_ N

_
_ N

-
-

_
_

-
-

-
- N N N N N N N

C
o

-p
p

m
s

1b 1 
5

2
0

2
0 2
0

3
0 3
0

3
0

3
0 2
0

30 2
0

2
0 2
0

2
0

2
0

3
0 2
0

2
0

2
0

2
0

2
0

2
0

15 3
0

20 15 15 2
0

2
0 2
0

2
0

1
5

2
0

1
5

30 15 15 15 1
5 3
0

2
0

2
0 15 20

C 
r
-
p
p
m
 

s
C
u
-
p
p
m
 

s

1
5
0

1
5
0

1 
50

1
5
0

2
0
0

1
5
0

1
0
0

1
5
0

2
0
0 76

1 
0
0

1
0
0

1
5
0

1
0
0 70

1
5
0

3
0 3
0

7
0 5
0 50 3
0 7
0

7
0

7
0 3
0 50 3
0
3
0
3
0

3
0 3
0

3
0

5
0

3
0

3
0

5
0 3
0

50 30 5
0

30 30 3
0 3
0 50 5
0
3
0
5
0

3
0 30 3
0

3
0 50 3
0
3
0 50 3
0

3
0 30 3
0

L 
a
-
p
p
m

s

_
_

-
-

-
-

-
-
 

N
2
0
 '   "
N

_
_ ' 
N

2
0 N N

_
_
-
-
_
_ 2
0 N N

-
-

_
_ 2
0 2
0

2
0 30    _
_ N N N
 _
_
 1
- N
2
0

2
0 2
0 N N N

M
o
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
b-
 p
pm

s

__ --  
,

--

N N
-
-
 

N

_
 N N N N

_
 
  

N N N
 .
_ N N N N
 -
-
 
 -

_
_ N N N
 _
 
 -
- N N N N N N N

N
i
 -
p
p
m

s

3
0
3
0
5
0

5
0 70

1
0
0

1
0
0 7
0

7
0 5
0

7
0

7
0
7
0

5
0

5
0

7
0
7
0

5
0

5
0

5
0

7
0 5
0

7
0 5
0

7
0 7
0 3
0

5
0 7
0

5
0

7
0 7
0

7
0

7
0 5
0

7
0 3
0 5
0

3
0

' 
3
0

5
0 5
0

7
0 3
0 5
0

P
b
-
p
 p
m

s

20 3
0

30 20 3
0 30 3
0

5
0

3
0 15 3
0

1 
5

15 1
0 15 20 2
0

20 2
0

30 15
1
0
0 3
0

1 
0
0 30 30 20 3
0 3
0

3
0 20 10 3
0
2
0 30 3
0 10 3
0 10 15 3
0 2
0

3
0 20 2
0

S
c
-
p
p
m

s

_
_ -
-

-
-

-
-

-
- 15 1 
5

-
- -
- 1
0

_
_ 1
0 10 10 15 __ J-
i

-
- 10 10 10  -
- to 10 10 10 -- -- -
- _
- to 10 1
0

-
-

_
- -- -
- id 10 10 10 10 10 10

S 
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N
1
0

1
0

1
0
0 N N N N N N N N N N N N N N N N N N N N N



T
a
o
te

 
I.

 
C

h
e
m

ic
a
l 

d
a

ta
 

fo
r 

s
tr

e
a

m
 

s
e
u
im

e
n
t 

a
n
d
 

m
o
ra

in
e
 

s
e

d
im

e
n

t 
s
a

m
p

le
s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/

 
A

I 
a
s
k
a
--

c
o
n
ti
n
u
e
d

S
a
m

p
le

S 
r-

p
p

m
 

s
V

- 
pp

m
 

s
U

-p
p
m

s
Y

-p
p
m

' s
Z

n
-p

p
m

s
I

r-
p
p
m

 
s

A
u
-p

p
m

 
a
a

Z
n
-p

p
m

 
a

a
S

b
-p

p
m

 
a
a

C
d
-p

p
m

 
a
a

A 
s
-p

p
m

 
aa

U
K
U
0
2
U
S
 

S
R
0
0
2
1
S

S
R
U
0
2
3
S

CO

S
R
0
0
2
5
S
 

S
R
0
0
2
o
S
 

S
K
0
0
2
8
S
 

S
R
U
0
2
9
i
 

S
K
0
0
3
1
S

S
R
0
0
3
2
S
 

S
R
0
0
3
 3
S 

S
R
0
0
3
4
S
 

S
H
U
U
3
5
S
 

S
R
0
0
3
6
S

S 
R 
0 
u 
3 

S» 
S

5
R
0
0
4
 1

 S
 

S
R
0
0
4
2
S
 

S
R
O
U
4
3
S

S
R
0
0
4
4
S
 

S
R
0
0
4
5
S
 

S
R
G
U
4
6
S
 

S
R
0
0
4
7
S
 

S
R
0
0
4
a
S

S
R
0
0
4
9
S
 

S
H
O
U
5
0
S
 

S
R
0
0
5
1
S
 

S
R
U
0
5
3
S
 

S
R
0
0
5
9
S

S
R
0
0
6
1
S
 

S
R
0
0
6
2
S
 

S
R
0
0
6
3
S
 

S
R
U
0
6
3
S
 

S
R
0
0
6
4
S

S
R
0
0
6
5
S

S
R
0
0
6
7
S
 

S
R
0
0
6
9
S
 

S
R
G
0
7
2
S

S
R
0
0
7
3
S
 

SR
00
7<
,$
 

S
R
0
0
7
5
S
 

S
R
0
0
7
6
S
 

S
R
0
0
7
7
S

10
0 

1U
U

10
0

10
0

10
0

20
0

15
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

20
0

10
0 

10
0 

10
0 

10
0 

10
U

10
0

10
0

10
0

1
0
0

1
0
0

10
0

15
0

15
0

10
0

10
0

1
0
0

10
0

10
U 

1
0
0

1
0
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

10
0

2
0
0

N N U N N N N N N N N N N N N N N iM N IJ N N N N N N N N N N N N N N N N N N N N N N N N N

-
-
-
-

-
-

i
-

-
- 10 20 -
-

-
- 10 _
_ 10 2
0 10 10 _
_ -
-

- 
-

20 10 1 
0

-
-
-
- 10 20 20 10 -- -
-

-- _
_ 10 1 
0

10 -
-

__ -
-
i
- 10 1 
0

20 1 
0

10 10 10

N N N
<
2
0
0 N

20
0

2
0
0

<
2
0
0

<
2
0
0 N

<
2
0
0 N N N

2
0
0 N N N

<
2
0
0

2
0
0

<
2
0
0

<
2
0
0 N

<
2
0
0

<
2
0
0

2
0
0

<
2
0
0 N

<
2
0
0 N

<
2
0
0 N

<
2
0
0

<
2
0
0 N N N N

<
2
0
0

<
2
0
0

2
0
0

<
2
0
0

2
0
0 N N

-- -- -- -- -- 70 70 --  70 _
_

10
0 70 50 50 __ -- -- 10
0

1
0
0

1
0
0 -- -- 10
0

1
0
0 70

10
0   -- _
 

10
0

10
0

10
0 -- _
_

-- -- 70 70

20
0

10
0 70 70

10
0

N N N N N .3
0

.
1
0

N .5
0

N .
1
5

.0
5

.0
5

.0
5

N N N N
<
.
0
5

1
.
5
0

N
3
.
5
0

N N .
2
0

.2
5

N .1
0

N N N N N N .3
0

<
.
0
5

N N N N N .6
5

2
.
5
0

N N



T
a
o
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
f
o
r
 
s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
a
n
a
 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 
A
I
 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

La
t 

i 
t
u
d
e

L
o
n
y
 i 
t
u
a
e

S
R
0
0
7
6
S

S
R
0
0
7
9
S

S
R
0
0
8
0
S

S
R
O
Q
8
1
 S

S
R
0
0
8
3
S

S
R
O
G
S
4
S

S
R
0
0
8
5
S

S
R
U
0
3
6
S

S
R
0
1
 1
0
S

S
R
0
1
 1

 1
S

S
R
0
1
 1
6
S

S
R
0
1
 1
7
S

S
R
0
1
 1
8
S

S
R
0
1
1
9
S

S
R
0
1
2
0
S

S
R
0
1
2
1
S

S
R
0
1
2
3
S

S
R
0
1
2
5
S

S
R
0
1
2
7
S

S
R
0
1
 3
6
S

S
R
0
1
 3
7
S

S
R
0
1
3
6
S

S
R
U
1
 3
9
S

S
R
0
1
 4
0
S

S
K
0
1
4
1
 S

S
R
0
1
 4
2
S

S
R
0
1
4
5
S

S
R
0
1
4
4
S

S
R
0
1
4
5
S

S
R
0
1
 4
6
S

S
R
0
1
 4
8
S

S
R
0
1
4
9
S

S
R
0
1
5
U
S

S
R
0
1
5
1
S

S
R
0
1
5
2
S

S
R
0
1
5
3
S

S
R
0
1
 5
4
S

S
R
0
1
 5
5
S

S
R
0
1
 5
7
S

S
R
0
1
5
&
S

S
R
0
1
 5
9
S

S
R
0
1
6
0
S

S
R
U
1
6
1
S

S
R
0
1
6
2
:
>

S
R
0
1
6
3
S

6
0
6
0 60 6
0

6
0 6
0

60 6
0

0
0 60 6
0

6
0

60 6
0

6
0 60 60 60 6
0

6
0 60 6
0

6
0
6
0
6
0

6
0
6
0

60 6
0

6
0 00 6
0
6
0
6
0
6
0

6
0
6
0

6
0 6
0

60 60 60 6G 60 6
0

24 2
5 35 3
4
3
3

3
3 3
0 3
0

29 29 1
0 10
6 6 3 3 4 2 0 0 2 1 0 2 4 5 5 6 5 7

3
7
3
6 3
6

3
7 3
6

3
5

4
3
4
3 50 52 51 39 42 41 41

21 53
1

16 18 12 11 51 18 4
9 9

3
6

1
0

29 12 15
1

11 38
0 ia 31 53 41 15 49 42
8

49 2
6 6

5
6 58 15 18 34 57 33 34 <:
?

18
6 9 3

1 
2

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1 
49

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1 
49

1
4
9

U
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1 
49

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

21 2
2 41 4
0 39 37 41 28 41 4
0 28 31 27
6 7 7

10 10 1 
1

17 16 17 1
8

18 2
0 16 16 17 2
0

1
9 13 14 14 14 14 15 21 21 25 24 25 4
0 44 4
5

4
5

3
6 3
18 50
0

3
7 1 
5 2

59 39 44 39 2
0 55 35 2
0 18 15 58 25 59
1

2
9

35 11 24 2
7

4
5 41 34 42 17 56
5

47 44 2
0 29
0

5
0 1 
1

45 45 4
0 52

F
e
-
p
c
t
 .

s

3
.
0

3
.
0

5
.
0

3
.
0

3
.
0

3
.
0

3
.
0

3
.
0

3
.
0

3
.
0

3
.
0

2
.
0

1
.
5

3
.
0

3
.
0

3
.
0

3
.
0

7
.
0

5
.
0

3
.
0

7
.
0

3
.
0

3
.
0

2
.
0

5
.
0

5
.
0

3
.
0

3
.
0

2
.
0

5
.
0

2
.
0

5
.
0

3
.
0

2
.
0

2
.
0

2
.
0

3
.
0

3
.
0

3
.
0

1
0
.
0

1
0
.
0

7
.
0

1
0
.
0

1
0
.
0

7
.
0

M 
g 
- 
p 

c 
t 

.
s

.7
0

.
7
0

.
7
0

.
3
0

.
7
0

.
7
0

.
5
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

.
7
0

.
7
0

.
5
0

.
7
0

.
7
0

1 
.
0
0

.
7
0

1 
.
5
0

1 
.
5
0

1
.
5
0

2
.
0
0

1 
.
0
0

1 
.
0
0

.
5
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

.
7
0

1 
.
0
0

.
5
0

.
7
0

.
5
0

.
5
0

.
5
0
 

 

.
5
0

.
5
0

.
5
0

.
7
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

C
a
-
p
c
 t

 .
s

.
3
0

.
5
0

.
3
0

.
5
0

.
3
0

.
3
0

.
3
0

.
2
0

.
1
5

.
2
0

.
2
0

.
3
0

.
3
0

.
3
0

.
2
0

.
5
0

.
5
0

1 
.
5
0

1 
.
5
0

1
.
5
0

1 
.
5
0

.
5
0

.
5
0

.
5
0

1
.
0
0

.
5
0

1 
.
0
0

1
.
0
0

.
5
0

.
5
0

.
7
0

.
3
0

.
3
0

.
7
0

.
7
0

.
5
0

.
2
0

.
3
0

.
3
0

.
7
0

.
7
0

2
.
0
0

1
.
5
0

1
.
5
0

1 
.
5
0

T 
i
-
p
c
 t

 .
s

.
2
0

.
3
0

.
2
0

.
3
0

.
1
5

.
2
0

.
2
0

.
3
0

.
3
0

.
3
0

.
3
0

.
3
0

.
3
0

.
2
0

.
3
0

.
3
0

.
3
0

.
2
0

.
7
0

.
7
0

.
3
0

.
5
0

.
3
0

.
3
0

.
3
0

.
3
0

.
3
0

.
3
0

.
3
0

.
2
0

.
5
0

.
3
0

.
5
0

.
3
0

.
3
0

.
3
0

.
3
0

.
3
0

.
3
0

.
5
0

.
5
0

.
3
0

.
5
0

.
3
0

.
3
0

M 
n 
- 
p 
p 
m

s 1
,
0
0
0

1
*
0
0
0

1
*
0
0
0

1
*
0
0
0

1
*
0
0
0

1
*
5
0
0

1
/
0
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

1
*
0
0
0

1
*
5
0
0

1
/
0
0
0

1
*
5
0
0

1
/
5
0
0

1
/
0
0
0

7
0
0

7
0
0

1
*
0
0
0

1
*
0
0
0

1
*
0
0
0

7
0
0

1
*
0
0
0

1
*
0
0
0

1
*
0
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

1 
*
0
0
0

1
*
0
0
0

1
/
0
0
0

1
*
0
0
0

1 
/
O
O
O

1
/
5
0
0

2
/
0
0
0

A
g
-
 p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N .5 N N N N N N

A
s
-
 p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
-
- N N N N N N

8
-
p
p
m

' s

70 70 70 50 30 70 70 7
0

1
0
0

1
0
0

5
0 7
0

70 5
0 5
0

3
0 1
0

10 1
0

1
0

2
0 50 2
0 3
0
2
0

2
0 5
0

1
0 5
0

2
0

_
 

i « j> 
.

*- __ -- -- 50
10

0

10
0 70

10
0

10
0

10
0

8
a
-
p
p
m

s 70
0

70
0

70
0

70
0

70
0

70
0

70
0

70
0

70
0

70
0

70
0

70
0

1 
*0

00
1 
*0

00
1*
00
0

70
0

70
0

10
0

10
0

30
0

10
0

1
*
0
0
0

1/
00

0
1
*
0
0
0

70
0

1 
*5
00

1
*
5
0
0

1*
00
0

1/
00
0

70
0

70
0

70
0

70
0

70
0

50
0

70
0

70
0

70
0

70
0

70
0

1
*
0
0
0

70
0

1 
/O

OO 70
0

70
0



T
a

b
le

 
I.

 
C

h
e

m
ic

a
l 

d
a
ta

 
fo

r 
s
tr

e
a
m

 
s
e

d
im

e
n

t 
a
n
d
 

m
o

ra
in

e
 

s
e
d
im

e
n
t 

s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/
 

A
la

s
k
a
 c

o
n
ti
n
u
e
d

S 
a 

ni 
p 

I 
e

S
R
0
0
7
S
S
 

S
R
O
G
7
9
S
 

S
R
O
G
8
G
S
 

S
R
0
0
3
1
S
 

S
R
0
0
8
3
S

S
R
0
0
8
4
S
 

S
R
0
0
8
5
S
 

S
K
O
G
8
6
S
 

S
R
0
1
1
0
S
 

S
R
0
1
1
1
S

S
R
0
1
l
o
S
 

S
R
0
1
1
7
S
 

S
R
0
1
1
8
S
 

S
R
0
1
1
9
S
 

S
R
0
1
2
0
S

S
R
0
1
2
1
S
 

S
R
U
1
2
3
S
 

S
R
0
1
2
5
S
 

S
R
0
1
2
7
S
 

S
R
0
1
3
6
S

S
R
U
1
3
7
S
 

S
R
0
1
3
6
S
 

S
R
0
1
3
9
S
 

S
R
0
1
4
0
S
 

S
R
O
U
1
S

S
R
0
1
4
2
S
 

S
R
O
U
3
S
 

S
R
O
U
A
S
 

S
R
0
1
4
5
S
 

S
R
O
U
6
S

S
R
0
1
4
8
S
 

S
R
O
U
9
S
 

S
R
0
1
5
0
5
 

S
R
0
1
5
1
S
 

S
R
0
1
5
2
S

S
R
0
1
5
3
S
 

S
R
0
1
5
4
S
 

S
R
0
1
5
5
S
 

S
R
0
1
5
7
S
 

S
R
0
1
5
«
b

S
R
0
1
5
9
S
 

S
R
0
1
6
U
S
 

S
R
0
1
6
1
S
 

S
R
0
1
6
2
S
 

S
R
U
1
6
3
S

d
e
-
p
p
n

S

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

1
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

3
.
0

3
.
0

2
.
0

2
.
0

1.
0

1
.
0

1.
0

1
.
0

1
.
0

3
.
0

3
.
0

2
.
0

3
.
0

3
.
0

3
.
0

3
.
0

2
.
0

1 
.0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

3
.
0

2
.
0

2
.
0

2
.
0

1
.
5

1.
5

1.
5

1
.
5

d
i
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N' N

C 
o
-
p
p
m

s

20 15 15 20 10

7
20 15 15 15 10 20 10
5

10 10 15 15 50 50 2
0 30 20 30 15 20 2
0 7
20 10 3
0 15 3
0 1 
5

2
0 20 30 30 3
0 30 30 2
0

30 30 30

C 
r
-
p
p
m
 

s

1
5
0
 

7
G

1
0
0

1
0
0 7
0

1
5
0

1
0
0

1
0
0

1
0
0

3
0
0

1
0
0

1
5
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
5
0

3
0
0

3
0
0

2
0
0
 

3
G
O
 

1
0
0
 

1
0
0
 

1
0
0

2
0
0

1 
5
0

7
0

1
0
0 7
0

1
0
0 7
0 7
0

7
0

7
0 70 7
0

1 
5
0

1
5
0

1
0
0 7
0

1
5
0 70 70

C
j
-
p
p
m

s

3
0 3
0

3
0

30 2
0

3
0 3
0

2
0
3
0

3
0 30 3
0 3
0
3
0 3
0

3
0
5
0

3
0 3
0 5
0

3
0

5
0
3
0 50 3
0 3
0
3
0

3
0 3
0

2
0 5
0
3
0
5
0

3
0
3
0 3
0
5
0

7
0 5
0

7
0 7
0
7
0

7
0 5
0
5
0

L
a
-
p
 p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

_ 
_

J  -
-
 

; 
^-
_

t _
_
-
-

-
- N
5
0 50 50 5
0 50 50

M
o
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N "N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

_
_  
  

-
-
 -
_

_
_
 -
- N

<2
0

<2
0

<2
0

<2
0

<2
0

<2
0

Ni
 -
p
p
m

s

5
0 30 5
0

5
0

2
0

7
0 3
0
3
0 5
0

5
0

3
0 5
0 3
0

3
0 3
0

3
0 3
0

3
0
7
0 50 3
0

7
0

3
0 5
0
3
0

5
0
5
0

2
0

3
0
3
0

3
0 2
0

5
0
3
0

3
0

3
0 5
0

7
0
5
0

7
0

7
0
5
0 7
0

7
0
5
0

P
b
-
p
p
m

s

15 2
0

2
0

20 2
0 15 10

<1
 0 2
0
2
0

2
0 20 10 10 1
0

1
0 10 10

<1
 0 10 10

<1
 0 3
0 30 15

<
1
0 2
0

<1
 0 15
N

20 20 20 20 20 15 30 30 15 50 50 3
0 30 30 2
0

S
c
-
p
p
m

s

10 1
0 10 10 10 10 10 10 10
7 7

1
0 1
0 7
1
0

10 15 10 15 20 15 20 10 10 10 15 1
0 10 10 10 .
_
C
i

-
-

-- -
i -
-
 -
- TO 20 20 20 20 20 2
0

S
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N ,N N N N N N N N N N



COCOC01/)CO l/i t/> t/> CO </> U> CO t/> CO CO COCOCOCOCO CO t/1 CO </. CO </! CO CO CO </! CO </ , (/>(/> CO COCOCO|/)CO COCOCOCOCO
30 33 33 33 JO 3333333033 33 33 JO 33 30 33 33 30 33 X 33 33 Z> 33 33 33 33 X. 33 JO 33 ;o =O 3J 33 333)303333 33 3D 33 33 33
O O C O O OOOOO G C O O O OOOOO OOOOO OCLOOC C O O O C OOOCO OOCTOO
_,_._>_._. _.  _.-»_.  >_>->_ > _._._._._. _»_._»_»_. _»_._,  _» _»_»_»_-» -  'COO OOOCO

CO I/; CO Ul CO COl/)t/>COt/> CO CO (/> CO (/ , CO CO CO t/> I/. t/> l/l CO t/l CO CO OO UO t/> </> l/> t/> f> CO CO «/> OO CO CO </! (/-. COOOIA. CO

OOOOO

v/> (J-. ist \s\\si U>OI I I -I I'l'l'l ^J-^^JO"-" OOOOV/" OOOOO OOOOO ui^^i^JOO OOCOO 
OOOOO OOI I I I'l I II OOOCC OCOOO OOOOO OOOOC OOOOO OOOOC

zzzz: zzzrzz zzzzz zzzzz zzzzz

OOOOO O Ui I I I -I I'll I OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

3 a
AAAAA tfll O

OOOOO OOOOOOO'OOOO OOOOO OO OOOOO OO 
OOOOO OZOZO OOOOZ OOZOC OOOOO OOZZZ OCOOO OOZZZ

T3

vyiOv^OV »y>~>ll I I I I I I'l Ov/iO^I"^ ~J->iv/i»yi~>i *yi\yi~JOO OOOv/»^l ~j\^i-\l-J»yi OJvn»^oO 3 
OOOOO O O I I I III II OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

c
A a> I 

ZIZZZ Z>«ZZ ZZZZZ ZZZZZ ZZ«ZZ ZZZZZ ZZ«ZZ ZZZZZ ZZZZZ OiT}
I rvi o v/> O T3

Oi -D O
II I I. I I I I I I- I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I T2 3
II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I g a

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

I I 
I t'

II I I I I I 1 < I I I I I I I I I I « I I I I I I I   I I I I- « I I 
II I I I I I   I I I I I I I I I I I I I I I I I « I I I I I I « « I



T
a
b
l
e
 

1.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
an

d 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
-
 
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

La
 t

 i
 t
ud

e
L
o
n
g
 i 
tu
de

S
R
0
1
6
4
S

S
R
0
1
 6
5b

S
R
O
 1
66

S
S
R
0
1
6
7
S

S
R
0
1
6
8
S

S
R
0
1
o
9
S

S
R
0
1
7
0
S

S
R
0
1
7
1
S

5
R
0
1
 7
2S

S
R
0
1
7
3
S

S
R
0
1
7
4
S

S
R
0
1
7
5
S

S
R
0
1
7
6
S

S
R
0
1
7
7
5

S
R
0
1
7
8
S

S
R
0
1
7
9
S

S
R
0
1
8
0
S

S
R
0
1
8
1
 S

S
R
0
1
8
2
S

S
R
0
1
8
3
S

S
R
0
1
8
4
S

S
R
0
1
8
5
S

S
R
0
1
8
0
S

S
R
0
1
8
7
S

S
R
0
1
 8

fa
S

S
R
0
1
8
9
S

SR
01
90
i>

S
R
0
1
9
1
S

S
R
0
1
9
2
S

S
R
0
1
9
3
S

S
R
0
1
9
4
S

S
R
0
1
9
5
S

S
R
0
1
9
6
S

S
R
C
1
9
7
S

S
R
0
1
9
8
S

SR
01
 9
9S

S
R
0
2
0
0
S

S
R
0
2
U
1
S

S
R
0
2
0
2
S

S
R
0
2
0
3
S

S
R
0
2
0
4
S

S
R
0
2
U
5
S

S
R
0
2
0
6
S

S
R
0
2
0
7
S

S
R
0
2
0
H
S

60 60 60 6
0 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 cO 60 60 60 cO 6
0 60 60 CO 60 60 oO 60 60 60 60 60 60 60 60 60 00 60 6
0 60

41 41 43 43 45 46 48 47 43 40 50 52 53 57 54 32 32 32 32 31 33 31 31 32 34 10 1 
0

10
6 6

10 14 1 
4

15 15 1 
8

16 16 16 1 
8

16 1 
7

21 22 23

51 42 27 27 33 36 38
5

14 30 10
2

29 48 57

8 0
27
0

17

5 5
56
4

35

3
14 10 52 47 50
0 28
2

57 37 4
6

10 16 16 42
2

42 17 15

14
9

1
4
9

14
9

1
4
9

1
4
9

14
9

14
9

14
9

14
9

1
4
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

1
4
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

1
4
9

14
9

1
4
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

1
4
9

1
4
9

1
4
9

14
9

45 38 41 43 45 41 36 22 30 26 40 41 39 45 38 19 21 19 19 14 14
4 4 6 6

31 35 36 34 35 38 39 38 40 41 38 40 32 32 46 49 53 43 43 31

50 32 25 35 55

5
55 3
0 20 55 49 1 
5

45 40 37

1 0
27 10
0

14 30 25 38 30 35 45
0

50
2 0

15 20 22 37 15 16 42 49
8

18 25 49
8 9

F
e
-
p
c
 t
 .

s 10
.0

1
0
.
0

1
0
.
0

7.
0

1
0
.
0

7
.
0

1
0
.
0

7.
0

7.
0

1
0
.
0

1
0
.
0

1
0
.
0

7.
0

7.
0

7
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

10
.0 7.
0

1
5
.
0

1
0
.
0

1
0
.
0

1
5
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
5
.
0

1
5
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
.
0

1
0
.
0

1
0
.
0

1
U
.
O

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

10
. 
0

M
g
-
p
c
 t
 .

s 2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1 
.0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

2
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

1 
.5

0
3
.
0
0

3
.
0
0

3
.
0
0

2
.
0
0

3
.
0
0

3
.
0
0

2
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

2
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

C
a
-
p
c
 t
 .

s 1
.
5
0

1
.
5
0

1
.
5
0

1
.
5
0

2
.
0
0

1
.
5
0

1
.
5
0

1 
.0
0

1
.
5
0

1
.
0
0

1
.
5
0

1 
.5

0
1 
.
5
0

1
.
5
0

1 
.5

0

.
5
0

.
7
0

2
.
0
0

2
.
0
0

1
.
5
0

.7
0

.
7
0

.7
0

.7
0

.
7
0

.
7
0

.
7
0

.
7
0

.7
0

.
7
0

1 
.
5
0

1 
.
5
0

.
7
0

.
7
0

.
7
0

.
7
0

.7
0

. 
70

.7
0

.
7
0

.7
0

.
7
0

.
2
0

.3
0

.
5
0

T 
i 
-
p
c
 t

 .
s

.5
0

.
7
0

.5
0

.5
0

.2
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.3
0

.3
0

 
5.

°

.5
0

.5
0

.5
0

.5
0

.5
0

.3
0

.7
0

.3
0

.5
0

.5
0

.3
0

.5
0

.5
0

.
5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.3
0

.3
0

.5
0

.5
0

.5
0

M
n
-
p
p
m

s 1
/
5
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

2
/
0
0
0

1
/
5
0
0

1
/
5
0
0

1
/
5
0
0

1
/
0
0
0

1
/
0
0
0

1
/
5
0
0

1
/
5
0
0

1
/
5
0
0

1
/
5
0
0

1
/
0
0
0

5
0
0

7
0
0

7
0
0

5
0
0

5
0
0

7
0
0

7
0
0

5
0
0

5
0
0

7
0
0

5
0
0

7
0
0

7
0
0

7
0
0

5
0
0

5
0
0

7
0
0

7
0
0

5
0
0

5
0
0

7
0
0

7
0
0

7
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

A
g
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
s
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

s

N N N N N N N N N N N N N N N

_
_

-
-
    
    _
_
 _
_
-
-

.
   
 _  -
-

-
-

-
-

_
_
  -
-
 _
_

-
-
-
-
 -
-

B
-
p
p
m

" 
s 10

0
15

0
15
0

10
0

1
0
0
 

'

1
0
0

10
0

10
0

1
0
0

10
0

1
0
0

10
0

1
0
0

1
0
0

1
0
0

10
0

10
0

10
0

10
0

10
0

10
0

1
5
0

70
1
0
0

10
0

15
0

1
0
0

1
0
0

10
0

1
0
0

2
0
0

2
0
0

2
0
0

10
0

2
0
0

2
0
0

2
0
0

15
0

10
0

1
0
0 70

10
0

10
0

10
0

10
0

B
a
-
p
p
m

s

70
0

70
0

7
0
0

70
0

50
0

7
0
0

70
0

7
0
0

70
0

70
0

7
0
0

50
0

50
0

50
0

50
0

1 
/
O
O
O

1
/
0
0
0

1 
/
O
O
O

50
0

50
0

50
0

1 
/
O
O
O

70
0

1
/
0
0
0

1
/
0
0
0

70
0

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

70
0

7
0
0

1 
/O
OO

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

1 
/
O
O
O

1 
/
O
O
O

1 
/
O
O
O

1 
/
O
O
O

1 
/
O
O
O

70
0

70
0

70
0

70
0



T
a

c
le

 
I.

 
C

h
e

m
ic

a
l 

d
a

ta
 

fo
r 

s
tr

e
a
m

 
s
e
d
im

e
n
t 

a
n
d
 

m
o

ra
in

e
 

s
e

d
im

e
n

t 
s
a

m
p

le
s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/
 

A
la

s
k
a
  
 c

o
n
ti
n
u
e
d

S 
am

p 
le

S
R

G
1

6
4

S
 

S
R

0
1
6
5
S

 
S

R
0

1
6

6
S

 
S

R
U

1
6

7
S

 
S

R
O

U
d
S

S
R

0
1

&
9

S
 

S
R

0
1

7
0

S
 

S
R

01
 7

1 
S 

S
R

0
1
7
2
S

 
S

R
0
1
7
3
S

S
R

0
1
7
A

S
 

S
R

01
 7

5S
 

S
R

01
 7

6S
 

S
R

01
 7

7
S

 
S

R
0
1
7
d
S

S
R

01
 7

9S
 

S
R

0
1

8
C

S
 

S
R

0
1

8
1

 S
 

S
R

0
1
8
2
S

 
S

R
0
1
8
3
S

S
R

01
 8

A
S

 
S

R
0
1
8
5
S

S
R

0
1
3
7
S

 
S

R
01

 8
8S

S
R

01
 8

9S
 

S
R

0
1
9
0
S

 
S

R
0

1
9

1
 S

 
S

R
0
1
9
2
S

 
S

R
U

1
9

3
S

S
R

0
1

9
A

S
 

S
R

0
1
9
5
S

 
S

R
0
1
9
6
S

 
S

R
U

1 
9

7
S

 
S

R
01

 9
&

S

S
R

01
 9

9
$

 
S

R
C

2
0
0
S

 
S

R
0

2
0

1
 S

 
S

R
G

2
0

2
S

 
S

R
0
2
0
3
S

S
R

0
2
0
4
S

 
S

K
U

2
0

5
S

 
S

R
0
2
0
6
S

 
S

R
0
2
0
7
S

 
S

R
0
2
G

8
S

8
e
-
p
p
m

s

1 
.5

2
.
0

2.
0

2.
0

2.
0

1.
5

1.
5

2.
0

2.
0

2.
0

2.
0

2.
0

2.
0

2
.
0

2.
0

2.
0

2.
0

2
.
0

2.
0

2.
0

2.
U

2.
0

2.
0

2.
0

2.
0

2.
0

2.
0

2
.
0

2.
0

2.
0

2.
0

2.
0

2
.
0

2.
0

2
.
0

2.
0

2.
0

2.
1)

2.
0

2.
0

2.
0

2.
0

2
.
0

2.
0

2.
0

b 
i -

 p
 p
 m

s

N N N N N N N N N N N N N N N N N N N N N N N .M N N N N N N N N N N N N N N N N N N N N N

C
o
-
p
p
n
,

S

30 30 30 3C 30 20 20 20 20 20 20 20 20 20 20 30 30 30 30 30 30 50 30 30 30 30 30 30 30 30 30 50 30 30 30 30 30 30 20 30 20 30 30 30 30

C 
r-

p
p
m

 
s

10
0

15
0

1
5
0

1
5
0 7
0

1
0
0

1
0

0
10

0
1
0
0

1
5

0

1
5
0

1
0
0 7
0

10
0 70

1
5
0

1
5
0

3
0
0

10
0

1
5
0

1
0
0

20
0

10
0

15
0

1
5
0 70

15
0

2
0
0

1
5
0

1
0
0

20
0

2
0
0

1
5
0

1
5
0

15
0

15
0

1
5
0

5
0

0
1
5
0

1
5

0

15
0

15
0

2
0
0

15
0

1
5

0

C 
u
-p

p
m

 
S

30 70 50 50 20 30
1
5
0 70 50 70 7
0

 
5
0
 

SO
 

5
0
 

5
0

7
0

 
7

0
 

7
0

 
'5

0
 

5
0

5
0

7
0

5
0

7
0

7
0

5
0 5
0

7
0

7
0

5
0 70

1
0
0 70 70 70 7
0

7
0

7
0

7
0

7
0

5
0

7
0

7
0

7
0

7
0

La
 ~
p
p
m

s

50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

N
20 20 2D 30 20 20
N

30 20 20 20 30 30 20 20 30 20 50 30 30 30
1
0
0 30 20 20 20 20 20 20

M
o
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
b
-
p
p
m

s <2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
i 
-
p
p
m

s

70
10

0 70 50 30 30 70 70 50 70 7
0 50 30 50 50 70 70 70 70 50 50 70 50 70 70 50 50 70 50 50 70

1
0
0

. 
70 70 7
0 70 70 70 70 70 70 70 70 70 70

P
b
-
p
p
m

s

20 50 20 20 15 20 30 30 20 30 20
^ 

20 20 20 20 50
1 

50 50 30 30 30 50 30 50 50 30 50 50 50 30 50 70 30 50 50 50 30 50 20 20 20 50 50 50 50

S 
c
-
p
p
m

s

20 20 20 20 10 20 20 20 20 20 20 20 20 20 20 20 20 20 20 30 20 30 15 20 20 15 20 20 20 20 20 20 20 20 20 20 21
)

20 20 20 20 20 20 20 20

S
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a

b
le

 
I.

 
C

h
e
m

ic
a
l 

d
a
ta

 
fo

r 
s
tr

e
a
m

 
s
e
d
im

e
n
t 

a
n

d
 

m
o
ra

in
e
 

s
e

d
im

e
n

t 
s
a
m

p
le

s
* 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o
re

s
t*

 
A 

la
s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m

p
le

S 
r-

p
p

m
 

s
W

-p
p
m

s
Y

-p
p
m

 
s

Z 
n
-p

p
m

s
Z 

r-
p
p
m

s
A

u
-p

p
m

 
a
a

Z
n

-p
p

m
 

S
b
-p

p
m

 
C

d
-p

p
m

 
A

s
-p

p
m

 
a

a
 

a
a

 
a

a
 

aa

S
R

0
1
6
4
S

 
S

R
0
1
6
5
S

 
S

rf
0

1
6

o
S

 
S

R
U

1
6

7
S

 
S

K
0
1
6
8
S

S
R

Q
1
6
9
S

 
S

R
0
1
7
0
S

 
S

R
0

1
7

1
S

 
S

R
0

1
7

2
S

 
S

R
0

1
7

3
S

S
R

0
1
7
4
S

 
S

R
0

1
7

5
S

 
S

R
0
1
7
6
S

 
S

R
0

1
7

7
S

 
S

R
0

1
7

d
S

S
R

U
1

7
9

S
 

S
R

0
1
8
0
S

 
S

R
0

1
8

1
 S

 
S

R
0
1
8
2
S

 
S

R
0

1
8

3
S

S
R

0
1

8
4

S
 

S
R

0
1
8
5
S

 
S

R
0
1
d
&

S
 

S
R

0
1

8
7

S
 

S
R

0
1
8
8
S

S
R

0
1

8
V

S
 

S
R

0
1

9
0

S
 

S
R

U
1
9
1
S

 
S

R
0

1
9

2
S

 
S

R
0
1
9
3
S

S
R

0
1

9
4

S
 

S
R

U
1
9
5
S

 
S

R
0

1
9

6
S

 
S

R
0

1
9

7
S

 
S

R
0

1
V

d
S

S
R

0
1
9
V

S
 

S
R

0
2

0
0

S
 

S
R

0
2

0
1

S
 

S
R

0
2

0
2

S
 

S
S

0
2

0
3

S

S
R

0
2

0
4

S
 

S
R

0
2
0
5
S

 
S

R
0

2
0

o
S

 
S

R
0

2
0

7
S

 
S

R
0
2
0
8
S

50
0

50
0

30
0

30
0

30
0

30
0 

30
0 

30
0 

3u
O

30
0

30
0

30
0

30
0

50
0

50
0

30
0

30
0

30
0

30
0

50
0

3
0
0

3
0
0

50
0

50
0

50
0

50
0 

50
0 

30
0 

5u
O 

50
0

50
0

50
0

30
0

30
0

30
0

30
0

50
0

50
0

50
0

30
0

3
0
0
 

30
0 

30
0 

3
U
O
 

3U
O

20
0

20
0

15
0

15
0

15
0

15
0

15
0

15
0

15
0

15
0 30

20
0

15
0

15
0

15
0

20
0

20
0

20
0

20
0

20
0

20
0

3
0
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

2
0
0

2
0
0

2
0
0

20
0

2
0
0

20
U 

20
0 

20
0 

20
0 

20
0

20
U 

20
0 

20
0 

2
0
0
 

20
0

N N N N N N N N N N N N N N N N N N N U N N N N N N N N N N N N N N N N N N N N N N N N N

30 30 30 3
0 2
0

3
0 30 3
0
3
0

30 30 20 20 2
0 20 3
0 30 20 30 30 3
0

3
0 30 3
0

3
0 30 30 3
0 30 3
0

3
0 50 50 30 30 3
0 30 30 3
0

3
0

3
0 30 50 3
0 30

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

2
0
0

<
2
0
0

<
2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0

<
2
0
0
 

2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0

10
0

1
5
0

15
0

10
0 50

10
0

15
0

1
0
0 50

15
0

2
0
0 50 50 50 70

2
0
0

20
0

20
0

3
0
0

7
0
0

10
0

3
0
0

2
0
0

70
0

2
0
0

1
5
0

15
0

3
0
0

20
0

3
0
0

2
0
0

20
0

50
0

2
0
0

3
0
0

15
0

1
5
0

10
0

2
0
0

2
0
0

10
0

2
0
0

2
0
0

15
0

20
0

N N
<
.
0
5

N N N N N N -
-

N N N N N N N N N N N .1
5

N
<
.
0
5

.5
5

N N N N N N N N .
1
0

N N N N N N N N N N N



T
a
o
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
f
o
r
 
s
t
r
e
a
m
 
s
e
a
i
m
e
n
t
 
a
n
d
 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
 
'
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

L
d
t
 i

 t
u
d
e

Lo
 n
y 

i 
t
u
d
e

S
R
0
2
0
9
S

S
R
0
2
1
0
S

S
R
0
2
1
 1
S

S
R
0
2
1
 2
3

S
R
0
2
1
 3
S

S
R
0
2
1
4
S

S
R
0
2
1
 5
S

S
R
0
2
1
6
S

S
R
0
2
1
7
S

S
R
0
2
1
8
S

S
R
0
2
1
9
S

S
R
0
2
2
0
b

S
R
U
2
2
1
S

S
R
0
2
2
2
S

S
R
0
2
2
3
S

S
R
0
2
2
4
S

S
R
G
2
2
5
S

S
R
0
2
2
6
S

S
R
U
2
2
7
S

S
R
0
2
2
3
S

S
R
0
2
2
9
S

S
R
0
2
3
0
S

S
R
0
2
3
1
S

S
R
0
2
3
2
S

S
R
0
2
3
3
5

S
R
0
2
3
4
S

S
R
0
2
3
5
S

S
R
0
2
3
6
S

S
R
0
2
3
7
:
*

S
R
0
2
3
8
S

S
R
0
2
3
9
S

S
R
0
2
4
0
S

S
R
0
2
4
1
S

S
R
0
2
4
2
S

S
R
0
2
4
5
S

S
R
0
2
4
6
S

S
R
0
2
4
7
S

S
R
0
2
4
8
S

S
R
0
2
4
9
S

S
R
0
2
5
U
S

S
R
0
2
5
1
 S

S
R
U
2
5
7
S

S
R
0
2
5
8
S

S
R
0
2
5
9
S

S
R
0
2
6
0
S

6
0 6
0 60 6
0
6
0

00 6
0

6
0 6
0

6
0

6
0 6
0

6
0

6
0 60 6
0

d
O 6
0

o
O
6
0

6
0
6
0

6
0 6
0

6
0

6
0
6
0

6
0 o
O

6
0

6
u
6
0
6
0

6
0

6
0

6
0
6
0

6
0

6
0 6
0

o
O
6
0

oO 6
0
o
O

2
0
2
0 22 19 1 
3

10 26 2
8

2
8 27 2
7 2
7

2
8

21 16 16 25 3
5 39 39 3
9

41 41 «.o 16 1 
7

1 
7

1b 1
8 3 4 5 5 7 1 1 0 3 1 2 1

1
8

18 19 2
C

10 21 27
1

22 4
7 2

22 34 40 45 3
5 17
3

23 43 <.
6 0 0 19 39 40 57 47 4
6 31 33 15 3
6 1

14 17 46 1
3

5
6 25 52 17 38 41 12 3
5 52
4

3
8

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1 
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

14
9

1
4
9

14
8

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

32 31 27 19 26 25 19 1 
3 6 8 8 3

12 14 17 15 16
0 2 2 2

57
0 1

13 1 
1

1
0 6 5

59 5
8

58 58 55 53 53 54 29 29 26 25 12 11
4 1

13
0

35 4
0

5
8 59 45 1
0

>6 3
0

30 55 2
5 32 12 20 2
7 15 25 49 57 50
1

2
9 4
6

49 5
0

45 5
6

59 1
5

12 4
6 7

4
5 50 24 34 2
0 59 29 5
9 2
3 4
5

4
0

F 
e

-p
c
t 

.
s

7
.0

1
0

.0
1

0
.0

1
0
.0

1
0

.0

1
5

.0
1
0
.0

1
0
.0

1
5
.0

1 
0

.0

1
0
.0

1
0

.0
1

0
.0

1
0
.0

1
0
.0

7
.0

1
0
.0

1
0

.0
7

.0
1

0
.0

1
0
.0

1
0
.0

1
0
.0

7
.0

1
0
.0

7
.0

1
0

.0
7

.0
7

.0
1
0
.0

7
.0

1
0
.0

7
.0

5
.0

7
.0

1
0

.0
1
0
.0

1
0
.0

7
.0

7
.0

1
0
.0

7
.0

1
0

.0
1

0
.0

7
.0

M
g

-p
c
t 

.
s 2
.0

0
3
.0

0
3
.0

0
3
.0

0
3
.0

0

3
.0

0
2

.0
0

3
.0

0
3
.0

0
3
.0

0

3
.0

0
3
.0

0
3

.0
0

2
.0

0
3

.0
0

2
.0

0
2
.0

0
2

.0
0

2
.0

0
2
.0

0

2
.0

0
2

.0
0

1
.5

0
1
.5

0
1 
.5

0

1 
.5

0
2

.0
0

1
.5

0
2
.0

0
2

.0
0

2
.0

0
2

.0
0

1
.5

0
1
.5

0
1

.5
0

2
.0

0
2

.0
0

2
.0

U
2
.0

0
1
.5

0

1
.5

0
1 

.5
0

3
.0

0
2
.0

0
2

.0
0

C
a

-p
c
t 

.
s

.7
0

1
.0

0
.7

0
.7

0
.7

0

.7
0

1 
.0

0
.2

0
.5

0
.7

0

.7
0

.7
0

.7
0

1 
.0

0
. 

7
0

2
.0

0
1

.0
0

1
.0

0
.7

0
.7

0

.7
0

.7
0

.7
0

.7
0

1 
.5

0

1
.5

0
1
.5

0
.7

0
1 

.0
0

1 
.5

0

1
.5

0
1

.5
0

1
.5

0
1 

.5
0

1
.0

0

1 
.0

0
1 

.0
0

1
.5

0
.7

0
.5

0

1 
.0

0
1 

.0
0

3
.0

0
1 

.0
0

1
.0

0

T 
i
-
p
c
 t

 .
s

.
3
0

.
5
0

.
3
0

.
3
0

.
3
0

.
5
0

.
5
0

.
5
0

.
3
0

.
3
0

.
3
0

.
3
0

.
3
0

.
3
0

.
3
0

.
3
0

.
5
0

.
5
0

.
3
0

.
5
0

.
5
0

.
3
0

.
3
0

.
3
0

.
5
0

.
3
0

.
5
0

.
3
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
3
0

.
3
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
5
0

.
3
0

M 
n
-
p
p
m

s

5
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

5
0
0

5
0
0

5
0
0

5
0
0

7
0
0

7
0
0

7
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

1
/
0
0
0

7
0
0

7
0
0

1
/
0
0
0

7
0
0

1
/
0
0
0

7
0
0

7
0
0

A
g
-
p
p
m

S

N N N N N N N N N N N N N N N N N N
, 

N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
s
-
 p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

S

_
 
-
-
-
-
-
-
-
-

_
 N

-
-

-
-   .
 

-
-

-
-
r
-

 
 

^
 _

-
-

-
-

 
 

-
-

.
.
_

 
 

-
-

-
- N N N N N N N N N N N N N N N N N N N N N

8
-
p
p
m

s

70
1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0
3
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0 3
0

5
0

2
0

1
0
0

1
0
0

1
0
0

1
0
0

1
5
0 70 70 7
0 2
0

30 50
1
5
0

1
5
0

1
0
0

1
0
0

7
0 70 7
0

1
0
0

1
0
0

1
0
0

1
0
0 70

1
0
0

1
0
0

1
0
0

5
0
0

1
0
0

1
0
0

B
a
-
p
p
m

s

7
0
0

7
0
0

7
0
0

1
0
0

7
0
0

1 
/
O
O
O

1 
/
O
O
O

5
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

1 
/
O
O
O

7
0
0

7
0
0

7
0
0

5
0
0

1 
/
O
O
O

7
0
0

7
0
0

7
0
0

1 
/
O
O
O

1 
/
O
O
O

1 
/
O
O
O

1 
/
O
O
O

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

1 
/
O
O
O

7
0
0



T
a
D
l
e
 

1.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
an

d 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 
A
l
a
s
k
a
  
 c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

S
R
G
2
G
9
S
 

S
R
0
2
1
0
S
 

S
R
0
2
1
 1
S 

S
R
0
2
1
 2
S 

S
R
0
2
1
3
S

S
R
U
2
1
 A
S 

S
R
G
2
1
5
S
 

S
R
G
2
1
6
b
 

S
R
0
2
1
 7
S 

S
R
0
2
1
 &
S

S
R
0
2
1
9
S
 

S
R
0
2
2
G
S
 

S
R
0
2
2
1
S
 

S
R
G
2
2
2
S
 

S
R
0
2
2
3
S

S
R
C
2
2
4
S
 

S
R
G
2
2
5
S
 

S
R
0
2
2
6
S
 

S
R
0
2
2
7
S
 

S
R
0
2
2
8
S

S
R
0
2
2
9
S
 

S
R
G
2
3
G
S
 

S
R
0
2
3
1
S
 

S
R
0
2
3
2
S
 

S
R
0
2
3
3
S

S
R
0
2
3
5
S
 

S
R
0
2
3
6
S
 

S
R
G
2
3
7
S
 

S
R
0
2
3
8
S

S
R
0
2
3
9
S
 

S
R
0
2
A
O
S
 

S
R
0
2
4
1
S
 

S
K
0
2
4
2
S
 

S
R
0
2
4
5
S

S
R
0
2
A
6
S
 

S
R
0
2
4
7
S

S
R
0
2
4
9
S
 

S
R
0
2
5
0
S

S
R
0
2
5
1
S
 

S
R
0
2
5
7
S
 

S
R
0
2
5
8
S
 

S
R
0
2
5
V
S
 

S
R
0
2
6
U
S

d
e
-
p
p
m

s

2.
0

2.
0

2.
0

2.
0

2.
0

<
1
.
0

2
.
0

2.
0

2.
0

2.
0

2
.
0

<
1
.
0

2.
0

2
.
0

2.
0

2.
0

2
.
0

2
.
0

2.
G

2.
0

2
.
G

2
.
0

2.
0

2.
0

2.
0

2
.
0

2
.
0

2
.
0

2.
0

2.
0

2
.
0

.2
.0

2.
0

2.
0

2
.
0

2.
0

2.
U

2
.
0

2.
0

2
.
0

2
.
0

2.
0

2
.
0

2.
0

2.
0

B
i
-
p
p
m

s

N N N N N N N N N N N N N N N N n N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o
-
p
p
m

S

20 30 30 20 2G 30 30 30 30 20 20 20 20 30 30 20 30 20 20 30 30 20 20 20 30 20 20 20 20 20 20 30 20 2G 20 20 20 20 20 20 30 30 30 20 20

C 
r
-
p
p
m
 

s 10
0

15
0

1
0
0

2
0
0

10
0

20
0

15
0

10
0

15
0

10
0

15
0

15
0

15
0

10
0

1
5
0

10
0

10
0

15
0

10
0

15
0

15
0

10
0

1
0
0

10
0

15
0 70

20
0

1
5
0

2
0
0

15
0

15
0

15
0

15
0

10
0

10
0

15
0 

15
0 

1 
50
 

15
G 

15
0

15
0

15
0

2
0
0

20
0

15
0

C 
u
-
p
p
m

s

50 50 70 70 70

1
0
0 7
0

70 70 50 50 70 70 70 70 50 70 70 50 70 70 50 50 30 70 2
0 70 70 7
0 70 70 7
0 50 50 5
0

50 7
0

7
0 50 70 70 50

1
0
0 7
0 70

L
a
-
p
p
m

s

30 20
N

30 20 20
N

20 20 20 20 20 20 20 20 50 20 30 20 20 20 20
N

20 30 20 30 20 20 20 20 20 20 30 20 20 20 20 20
N

20 20
N 20 20

M
o
~
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N 
 

N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Ni
 -
p
p
m

S

50 70 70 70 70 70 7
0 50 70 50 70 70 70 70 70 50 70 70 50 70 70 50 50 50 70 50 50 70 70 50 7
0 70 50 50 50 50 50 50 50 50 50 50 50 50 50

P
b
-
p
p
m

s

20 30 50 50 30 50 30 30 50 30 50 50 30 30 50 50 20 20 20 30 20 30 10 10 50 30 50 50 50 50 3
0 50 30 30 30 50 50 50 50 50 70 50 50 50 30

S
c
-
p
p
m

s

15 20 15 20 15 20 20 20 20 15 15 15 15 20 20 15 20 20 20 20 20 20 15 15 20 15 20 15 15 15 15 15 15 15 15 20 15 15 15 15 15 15 20 15 15

S
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



 Ill » I I I I I I I I I I I I I I I I I I I I I I > I I I I I I I I I I I till
  III » I I I I I I I I I I I I I I I I I I I I I I I I I I I I  ! I I I I I I I I I

I I 'I H   I - 144 |-|-|4 I I : ! 'I |i I I I'l-l* I M »l II- IH I I 'I   I I 'I -I 'I 11*1 I I   I II I  ! 
I I 11 'I I - I I 'I I ..I I I I I I < I I- I I I ' I I "I I I I J| I I I .! I I -I I I I I I .1 I I I '.I I I

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

E I I I I I I I I I I I I I I I I I I I I- I.I I I I I I I I I I I I I I I I I I I I I I I I 
a I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I -I I I I I I I I I I I Ia <o
I Tl

Em o m O «n in inomO 
a. O I »n o O oo o f> o «- 
am   z i z z z   z z   zzz.z z z z   z   z z z z zzzzz z z z z z ..z.« zzzzz
I <o <- v <- v v v v
3

ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
OOOOO o in o O in in in o O O OOOOO OOOOO inoooo o i/"> in ui in inomino in in o m o
fM f\l OJ fl f\l I>O «  OJ f\l «  r     t  in «  f»1 f\l r>J f>- r>J f\l «  f\l in I>O r- I>O f\l f\l f\l f\l « « « «  «  f\l r- t  «  «  r- f\l «  f\l

 - 6 OOOOO OZOOO OOOZO OOOOO OOOOZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ
 O Q. OOOOO o OOO OOO O OOOOO OOOO
v. a rvuM rsj «M »M f\if\if\if\i f\ir>jr>j fM f\if\if\ir>jr>j r>jr>jfMr>j
o i<" vvvvv v vvv vvv v vvvvv vvvv
e c

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
(NlfOOjfOfO KifOfOi>Or>j fMfOfMfOfO ^O^o^o^o^O fOioiorofO f\jfOf\if\if\i ^^^o^Of^J^O fOKlfOiofM lOfOi^ifOro

22 2ZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ

ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
OOOOO OOOOO OOOOO OOOOO OOOinO OOOtnin OOOinO OOOOO OOOOO
 -vjrurvjrorvj rorororvjrvj fMfMfMrvjfM f\jr>jf\jf\jr>j f\j rvj rvj «  f\i f\i f\i r>j »  «  for\jf\i^-f\i (M rvi oj >M <\j rvjfMrNjryjrvj

O^DCJOO ooooo ooooo ooooo 
ooooo
mrxjfihofO u-»*oisr>N"\u"» focn^ntnho mPO'npor^ ^oropoinf^- r«*r>-roP^r>- ininintnin

O «    « «  r-i  >  ^-«  «  >sj r>j r\j (Ni r\jr\jrvjr\jr\j '\jroro>oisr> onfOrofOfO fOxr^r^r^r xr-J>i~rin inininm'O
r\jf\jr>jrvjf\j r\jf\jr\jrvj-\i r\ir>j'Mr\joj r\j-\ii-xjr>jr>j rvji-xjrvjryj'vj r\jr\jrvjf\jf\i f\j-\if\jr>jr>j fvjfM-MfMfM r\jr\jr\j'\i'\J
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
0:0:0:0:0: 0:0:0:0:0: 0:0:0:0:0: 0:0:0:0:0: 0:0:0:0:0: a:o:Qeo:Q: 0:0:0:0:0: 0:0:0:0:0: 0:0:0:0:0:

152



OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
^. m w\ m m m m vr» m vr» O O O in vr» O O O m O OOoOO OOfMOO OOO^-^- ^- ^- 1*0 INI INI K*I K> *"> T  f»

OOOOO OOOOO OOOOO OOOOO OOoOO OOOOO OOOOO OOOOO OOOOO
OOvnoO ^- O O m ir» OOOOO O """I O »  (""» fO fO f\j u-i « > m ir» r^. O O O O ir» ^- rs. is. m ^ ro f\j <\i m "O m ro
»  r- »  v  r  *  r  r- »~ »  U*\ OJ »  »  »  »  »  *  r-

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I I I I I | I I I I I I I I I

ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ

zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
KI m m fl Kl r«"i Kl m ̂- r^- ^.^.^^.tv.

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
OOOOO O O O u"> O O^-OOO O m O O m u"> m i/> O O OOO^-O ^. u"> O O r^- ^.OOOO OOOOO

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 

r^om^-^- ^^.^.or^- oomini/^ OOfN-oo OOOOO ^.tvomo OOOOO ooinmin vni/>i/>ir»ir»

O""*OOO OOOintn ao O O «  O hO f\J O »  »  O>»OLnO fOOO^O^ oi/^O-'\J« 
r\jT\f\jf\jrO fO»  rsJ r-'O'NI fOrsJ^O^^O ^O vAfO ro i/^i/Nr- iAi/%i/%f\i

O O O «  O OfVJ^OoO^- rOsOf^-^OoO oo-O>Ti"">i>j «  ao o uO O o-O(MO»  «  «  fO >r fvi
in -j >r in » »  « »   «  r- r\jr  »  r-r\j« 

oooooo ooor>c> ^ooo-c^ ooooo ooooo o- o o o o- o:>oc>o

r\jr\jr\jp>jf\j

rOLTIl/><\|,l>O f\J f\J T  ^» « 

«  «  »  OOO oo^-f\Jf^-TO

orsooo oo o o a ooooo ooooo -00 o o o
sO O 'O *O ^O *O *O *O  <> O HJ -O sO *O '<J *O O O O O *O 'O *O O ^O

  f\j *o ,f '.n -o f*- so o^ O ^  rvj *o ^ in ^o ^- TO ^ C3 «"  'NJ *o -^j in -«3 ^ ro O^ c^ »~ *NI fi ^ in *o ^ o* C5 r  f\j ^o -^ m *o

rvj ixi ^xi rvj rvj (Nj rvj r\j <>j rvj rvj rvj r\j rvj rvj 'NJ r\j r\j r\j r\j r\i r\j *>j r\j r\j rvj nj <XI r\j rvj "^J rvj r\j r\i rvj r\j r\j rvj K^ ^o K^ fO wi ro ^O
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
0:0:0:0:0: 0:0:0:0:0: 0:0:0:0:0: 0:0:0:0:0: 0:0:0:0:0: 0:0:0:0:0: 0:0:0:0:0: 0:0:0:0:0: 0:0:0:0:0:

153



T
a

b
le

 
I.

 
C

h
e

m
ic

a
l 

d
a

ta
 

T
o
r 

s
tr

e
a
m

 
s
e
d
im

e
n
t 

a
n

d
 

m
o
ra

in
e
 

s
e
d
im

e
n
t 

s
a

m
p

le
s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/
 

A
I 
a
s
k
a
--

c
o
n
ti
n
u
e
d

S
a
m

p
le

S
R
0
2
6
1
S
 

S
R
0
2
6
2
S
 

S
R
0
2
6
3
S
 

S
R
0
2
6
4
S
 

S
R
0
2
6
5
S

S
R
0
2
6
6
S
 

S
R
0
2
6
7
S
 

S
R
0
2
6
8
S
 

S
R
0
2
6
9
S
 

S
R
0
2
7
0
S

S
R
0
2
7
1
S
 

S
R
0
2
7
2
S
 

S
R
0
2
7
3
S
 

S
R
0
2
7
4
S
 

S
R
0
2
7
5
S

S
R
0
2
7
6
S
 

S
R
J
2
7
7
S
 

S
R
0
2
7
6
S
 

S
R
0
2
7
9
S
 

S
R
0
2
8
G
S

S
R
C
2
8
1
S
 

S
R
0
2
8
2
S
 

S
R
0
2
8
3
S
 

S
R
0
2
8
4
S
 

S
R
U
2
8
5
S

S
R
0
2
8
6
S
 

S
R
0
2
8
7
S
 

S
R
0
2
S
d
S
 

S
R
C
2
8
9
S
 

S
R
0
2
9
G
S

S
R
0
2
9
1
S
 

S
R
0
2
9
2
S
 

S
R
0
2
9
3
S
 

S
R
0
2
9
4
S
 

S
R
0
2
9
5
S

S
R
0
2
9
6
S
 

S
R
0
2
9
7
S
 

S
R
0
2
9
9
b
 

S
R
0
3
0
0
S
 

S
R
0
3
0
1
S

S
R
0
3
0
2
S
 

S
R
0
3
0
3
S

S
R
0
3
0
5
S
 

S
R
0
3
0
6
S

B
e
-
p
p
m

s

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

' 
2
.
0

2
.
0

1
.
0

1 
.0

<
1
.
0

<
1
.
0

1 
.0

2
.
0

2
.
0

1
.
0

2
.
0

2
.
0

2
.
0

1
.
0

2
.
0

2
.
0

2
.
C

2
.
0

2
.
0

1 
.0

2
.
0

1
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

1 
.U

<1
 .
0

<
1
.
0

<1
 .
0

<1
 .
0

<1
 .
0

<1
 .
0

<1
 .
0

Bi
 -
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o
-
p
p
m

s

20 2
0

2
0 20 20 20 20 20 20 20 3
0 30 30 20 20 30 20 20 2
0

20 20 30 20 20 20 20 20 50 20 20 20 20 20 20 20 20 20 70 70 70 70 70 70 70
1 
00

C 
r
-
p
p
m
 

s

1
5
0

1
0
0

1
0
0

1
0
0

1
5
0

1
0
0

1
0
0 7
0

1
0
0 7
0

2
0
0

1
5
0

2
0
0

2
0
0

2
0
0

1
5
0

1
0
0

1
5
0

1
5
0

2
0
0

2
0
0

1
5
0

1
5
0

1
5
0

2
0
0

1
0
0

1
0
0

1
5
0

1
5
0

2
0
0

1
5
0
 

2
0
U
 

2
0
0
 

1
5
0
 

1
5
0

1 
5
0

1
0
0

2
0
0

3
0
0

5
0
0

3
0
0

7
0
0

3
0
0

3
0
0

2
0
0

C
u
-
p
p
m
 

s

7
0 7
0
5
0

7
0

7
0

7
0 3
0 5
0

7
0

2
0

7
0
7
0 7
0

1
0
0

1
0
0

7
0 7
0
3
0

5
0 50 70

1
0
0 7
0

7
0
7
0

7
0 50 7
0

50 7
0

70 7
0

7
0

7
0 7
0

7
0 70

1
5
0

1
0
0

1 
5
0

1
0
0 70

1 
0
0 70 7
0

L
a
-
p
p
m

s

2
0 3
0 2
0

2
0 2
0

3
0 2
0
2
0

2
0 20 3
0 2
0 N N N

3
0 5
0 5
0

5
0

20

1 
0
0
3
0
2
0

2
0 30 3
0 3
0 N N
3
0

3
0 3
0
3
0

3
0 2
0 N

3
0 N N N N N N N N

M
o
~
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N
<
2
0 N N N N N N N N N N

<
2
0 N N N N N N N N N N N N

N 
i 
-
p
p
m

S

5
0
7
0
5
0

5
0
7
0

5
0 5
0

5
0
5
0

5
0

7
0
7
0

1
5
0

1
5
0

1
5
0

7
0 5
0

50 5
0

5
0

5
0 7
0

5
0
5
0

5
0

5
0 5
0 50 7
0

7
0

7
0 7
0
7
0

70 7
0

7
0

5
0

7
0

1
0
0

1
5
0

1
5
0

2
0
0

1
0
0

1
0
0

1
0
0

P
b
-
p
p
m

s

30 3
0

2
0 20 2
0

2
0
2
0 20 2
0

2
0 50 5
0

30 2
0
2
0 50 3
0 50 5
0 5
0

3
0 70 50 5
0 50 50 2
0

<
1
0 5
0

5
0 50 50 50 50 50 50 50 20 20 1
0

<
1
0

0
0
0
0 15 2
0

S
c
-
p
p
m

s

15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 1 
5

15 15 15 15 15 15 15 15 50 15 15 15 15 15 20 15 15 15 2
0 30 30 3
0 30 30 50 30

S
n
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a
o
le

 
I.
 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
s
tr

e
a
m

 
s
e

d
im

e
n

t 
a
n
a
 

m
o

ra
in

e
 

s
e

d
im

e
n

t 
s
a

m
p

le
s
/ 

C
h
u
g
a
ch

 
N

a
ti
o
n
a
l 

F
o
re

s
t/
 

A
la

s
k
a
  
 c

o
n
ti
n
u
e
d

S
a

m
p

le
S

r-
p
p
n
i

s
V

-p
p
m

 
s

W
-p

pm
 

s
Y

-p
p

m
 

s
Z 

n
-p

p
m

 
s

Z 
r-

p
p

m
s

A
u

-p
p

m
 

aa
Z

n
-p

p
m

 
aa

S
b
-p

p
m

 
aa

C
d
-p

p
m

 
A

s-
p

p
m

 
aa

 
aa

S
R

0
2

6
1

S
 

S
R

0
2

6
2

S
 

S
R

U
26

.S
S

 
S

R
02

6A
S

 
S

R
0

2
6

5
S

S
R

02
6S

S
 

S
R

0
2

6
7

S
 

S
R

0
2

6
d

S
 

S
R

0
2

6
9

b
 

S
R

0
2

7
0

S

S
R

0
2

7
1

S
 

S
R

0
2

7
2

S
 

S
R

0
2

7
3

S
 

S
R

0
2

7
4

S
 

S
R

0
2

7
5

S

S
R

02
7o

:>
 

S
R

0
2

7
7

S
 

S
R

0
2

7
8

S
 

S
R

02
79

S
 

S
R

0
2

6
0

S

S
R

0
2

8
1

S
 

S
R

0
2

3
2

S
 

S
R

0
2

8
3

S
 

S
R

02
8A

S
 

S
R

0
2

8
5

S

S
R

0
2

9
1

S
 

S
R

0
2

9
2

S
 

S
R

0
2

9
3

S
 

S
R

0
2
9
;s

 
S

K
0
2
9
5
S

S
R

0
2

9
6

S
 

S
R

0
2

9
7

S
 

S
K

0
2
9
9
S

 
S

R
0

3
0

0
S

 
S

R
03

01
S

S
R

0
3

0
2

S
 

S
R

0
3

0
3

S
 

S
R

O
iO

A
S

 
S

R
0

3
0

5
S

 
S

R
0

3
i)
6

S

5
0
J 

30
0 

50
0 

50
0 

50
0

50
0 

50
0 

2C
J 

5U
O

 
5

0
0

50
0

20
0

50
0

30
0

30
0

50
0

70
0

70
0

70
0

70
0

70
0

70
0

50
0

5
0
0

7
0
0

70
0

70
0

20
0

30
0

30
0

20
0

50
0

50
0

30
0

20
0

20
0

30
0

20
0

20
0

10
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

2
0
0

2
0
0

20
0

20
0

20
0

20
0

20
0

2
0
0

20
0

20
0

50
0

70
0

70
0

2
0
0

1
5
0

1
5

0
2
0
0

2
0
0

20
0

2
0
0

2
0
0

2
0
0

1
5

0

2
0
0

20
0

70
0

20
0

20
0

2
0
0

20
0

20
0

2
0
0

1
5

0

20
0

1
5

0
50

0
5
0
0

30
0

50
0

3
0

0
5

0
0

5
0
0

50
0

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

3
0
2
0

1
5 20 20 2
0

20 20 20 15 3
0 30 30 20 30 3
0 30 30 30 30 30 30 30 20 3
0 30 30 50 20 3
0

20 30 30 30 2
0

2
0 30 50 50 50 50 30 3
0 50 30

N N N N N N N N N N

<
2
0
0

<
2
0
0 N N N

<
2
0
0 N N N N N

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N N N N

7
0
0

3
0
0

3
0
0

5
0
0

2
0
0

5
0
0

2
0
0

2
0
0

15
0

20
0

1
0
0

10
0

2
0
0

5
0
0

5
0
0

10
0

2
0
0

1
0
0

3
0
0

1
5
0

50
0

7
0
0

50
0

2
0
0

3
0
0

5
0
0

20
0

5
0
0

7
0
0

3
0
0

3
0
0

1
5
0

2
0
0

2
0
0

2
0
0

1
0
0

2
0
0

1
5
0

15
0

2
0
0

3
0
0

3
0
0

1
5
0

1
5
0

15
0

15
0

1
5
0 50

1
0
0

2
0
0

10
0

1
0
0

10
0

N .
2
0

<
.
0
5

N N .
4
0

N N N N N N N
<
.
0
5

N N N N N N N N N .1
5

.3
0

.
1
0

N N N N N N N N N N N N N N N N N N N



T
a

b
le

 
I.

 
C

h
e

m
ic

a
l 

d
a

ta
 

fo
r 

s
tr

e
a

m
 

s
e

d
im

e
n

t 
a

n
d

 
m

o
ra

in
e
 

s
e
d
im

e
n
t 

s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t/

 
A 

la
s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m

p
le

L 
d 

t 
i 

t 
u

o
e

L
o

 n
g

 i
 t

u
o

e

C1

S
R
0
3
0
7
S

S
R
0
3
0
d
S

S
R
0
3
0
V
S

S
R
0
3
1
0
S

S
R
U
3
1
 1

 S

S
R
0
3
1
 2
S

S
R
U
3
1
 3
5

S
R
0
3
1
 A
S

S
R
0
3
1
 5
S

S
R
0
3
1
 6
S

S
R
U
3
1
 7
S

S
R
0
3
1
o
S

S
R
0
3
1
9
S

S
R
0
3
2
0
S

S
R
0
3
2
1
 S

S
H
0
3
2
3
b

S
R
0
3
2
A
S

S
R
0
3
2
5
S

S
R
0
3
2
7
S

S
R
0
3
3
2
S

S
R
0
3
3
3
S

S
R
0
3
3
A
S

S
R
U
3
3
5
S

S
R
0
3
3
6
S

S
R
0
3
3
7
5

S
R
0
3
3
8
S

S
R
0
3
3
9
S

S
R
G
3
A
O
S

S
R
0
3
A
1
 S

S
R
0
3
A
2
S

S
R
0
3
A
3
S

S
R
0
3
A
A
S

S
R
0
3
A
5
S

S
R
0
3
A
6
S

S
R
0
3
A
7
S

S
R
0
3
A
9
S

S
R
0
3
5
d
S

S
R
0
3
5
9
S

S
R
0
3
6
0
5

S
R
0
3
6
1
 S

S
R
0
3
6
2
S

S
R
0
3
6
3
S

S
R
0
3
0
A
S

S
R
0
3
6
6
S

S
R
0
3
6
7
S

o
U 6
0

o
O 6
0
6
0

6
0
6
0

6
u

6
0
6
0

o
O 6
0

6
0
6
0

6
0 60 60 c
O

6
0

6
0

o
O

6
0

6
0
6
0

6
0 £0 6
0

6
0

6
0 60 oO 6
0

60 60 6
0

6
0

6
0 60 o
G
o
O

6
0 6
0

60 6
0
6
0

20 20 21 22 1 
7

1 
7

16 1 
5

15 13 1 
A

1 
A

13 1 
2

1 
A 2 2 1 0 3 5 7 7 0 0 7 1 A 6

1
0

1 
1

12 1 
5

1o 19 22
A A 5 6 7

1 
0

1 
1 0 0

11 36 30
2 A

2A
8

3
0 1

3
6

A
O 31 58 3A
2

12 1 
5 1

55 55

A
21 21 29 27

0
A9 3o 1 
5

3A 12 3
6

AO A1 37 35
2

55 56 16 56 25 27 30 37

1 
A7

1 
A7

1 
A7

1 
A7
U
7

1 
A7

1 
A7

1 
A7

1 
A7

1 
A7

1 
A
7

1 
A
7

1
A
7

1
A
7

1
A
7

1 
A7

1 
A7

1 
A 
7

1 
A7

1 
A
7

1 
A7

1 
A7

1 
A7

1 
A7

1 
A7

1 
A7

1 
A7

1 
A7

1 
A7

1 
A7

1 
A7

1 
A7

1 
A7

1 
A7

1 
A7

1
A
7

1 
A8

1 
A7

1
A
8

1 
A7

1 
A7 1 A
S

1
A
8

1 
A
8

1 
A
8

A
8 A
8

A
9 50 50 52 5
0

52 53 53 A
S

A
7 A
6

A
7 51 5A 5A 55 55 5
0

5
6 5A 55 57 57 59 3A 26 2
0 15 A
6 AS A
6 A3 A1 A
O 0
59
0

5
9

5
9 1 3 3 5

2
0 13 35 2
7

25 A
7 59 3
0 15
0

2
0

A
3 1 
7

2
3

21 A1 30 33 A
O 16 2
0 1 
5

1 
7

5A 1 
5 6

1
0 5

3
0 55 56 21 1 
1

3
8 5

2
5 50 A
6

10 2
7 7
2
2

A
3 2
32

F 
e
- 

p
c 

t 
.

' s 1
5

.0
1
5
.0

1
5
.0

1 
5

.0
1
5
.0

1
0
.0

1
5
.0

1
5
.0

1
5

.0
1

5
.0

1
0

.0
1

5
.0

1
0

.0
1

0
.0

1
5

.0

1
0
.0

1
0

.0
1
0
.0

7
.0

7
.0

1
0
.0

1
0

.0
1
0
.0

1
0
.0

7
.0

1
0

.0
1
0
.0

  
1
0
.0

1
0
.0

1
0
.0

1
0

.0
1
5
.0

1
5

.0
1
5
.0

1
5

.0

1
5
.0

1
0

.0
1

0
.0

1
0
.0

1
0

.0

1
0

.0
1

5
.0

1
0
.0

1
0
.0

1
U

.O

M 
y 
- 

p 
c 

t 
.

s 7
.0

0
7
.0

0
7
.0

0
7

.0
0

7
.0

0

7
.0

0
7
.0

0
7

.0
0

5
.0

0
7
.0

0

5
.0

0
7

.0
0

5
.0

0
7

.0
0

7
.0

0

2
.0

0
3
.0

0
3

.0
0

2
.0

0
2

.0
0

3
.0

0
3
.0

0
3

.0
0

3
.0

0
3

.0
U

3
.0

0
3

.0
0

2
.0

0
3
.0

0
3

.0
0

3
.0

0
3

.0
0

5
.0

0
5

.0
0

5
.0

0

5
.0

0
1 
.5

0
2
.0

0
3
.0

0
3

.0
0

3
.0

0
3

.0
0

3
.0

0
3
.0

0
5
.0

0

C
a

- 
p
c 

t 
.

s

1
0

.0
0

1
0
.0

0
7

.0
0

1
0

.0
0

1 
0

.0
0

7
.0

0
1
0
.0

0
7
.0

0
7

.0
0

7
.0

0

7
.0

0
7
.0

0
5

.0
0

2
.0

0
7
.0

0

1 
.5

0
. 

5
0

.5
0

.7
0

.5
0

.5
0

2
.0

0
.7

0
.7

0
2

.0
0

1 
.5

0
.3

0
.3

0
.3

0
.5

0

5
.0

0
5
.0

0
7

.0
0

7
.0

0
5
.0

0

5
.0

0
.3

0
.5

0
.3

0
.2

0

1 
.5

0
.7

0
5

.0
0

5
.0

0
3
.0

0

T 
i 
-p

c
 t

 .
s

.5
0

.7
0

.5
0

.5
0

.7
0

.5
0

.7
0

.7
0

.5
0

.7
0

.7
0

.7
0

.5
0

.7
0

.7
0

.5
0

.3
0

.3
0

.3
0

.3
0

.3
0

.3
0

.3
0

.3
0

.3
0

.5
0

.3
0

.3
0

.3
0

.3
0

.3
0

.5
0

.5
0

.5
0

.5
0

.5
0

.3
0

.3
0

.3
0

.3
0

.3
0

.5
0

.3
0

.2
0

.3
0

M 
n 
- 

p 
p 

rn
s 5
/0

0
0

2
/0

0
0

1
/5

0
0

5
/0

0
0

3
/0

0
0

2
/0

0
0

2
/0

0
0

1
/5

0
0

1
/5

0
0

1
/5

0
0

2
/0

0
0

1
/5

0
0

1
/0

0
0

7
0
0

1
/5

0
0

3
/0

0
0

5
/0

0
0

2
/0

0
0

1
/0

0
0

7
0
0

7
0

0
>

5
/0

0
0

7
0
0

1
/0

0
0

1
/0

0
0

3
/0

0
0

5
0
0

5
0
0

5
0
0

5
0
0

7
0

0
7

0
0

7
0

0
1

/0
0

0
1

/0
0

0

1
/0

0
0

1
/0

0
0

2
/0

0
0

1
/5

0
0

1 
/5

0
0

3
/0

0
0

1
/5

0
0

1
/5

0
0

1
/0

0
0

1
/0

0
0

A
g
- 

pp
m

s

N N N N N N N N N N N N N N N N N
<

.5 N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
s
-p

p
m

 
A

u
-p

p
m

S 
S

N N N N N N N N N N N N N N N N N N N N N N N
 

-
-

N N N N N N N N N N N N N N N N N N N N N N

B
-p

p
m

s

5
0

5
0

7
0

2
0
0

3
0

7
0

2
0

2
0

3
0

0
1

0
0

2
0 5
0

3
0

2
0

3
0

1
0

0
1

0
0

7
0

3
0

5
0

7
0

7
0

1
0

0
1
0
0 5
0

7
0

1
0
0

1
0

0
1

5
0

1
0

0

3
0

2
0

3
0

3
0

3
0

5
0

1
0
0

7
0

1
0

0
1

0
0 7
0

1
0

0
2
0

2
0

3
0

B
a
-p

p
m

s

2
0
0

1
5

0
2

0
0

3
0
0

2
0

0

3
0
0

3
0
0

3
0
0

3
0
0

3
0

0

3
0
0

3
0
0

7
0

0
3

0
0

2
0

0

7
0
0

5
0
0

7
0

0
5
0
0

7
0
0

7
0

0
7
0
0

7
0

0
7

0
0

5
0
0

7
0
0

5
0
0

7
0
0

7
0
0

7
0

0

5
0
0

5
0

0
2

0
0

2
0

0
2
0
0

5
0

0
7
0
0

1 
/O

O
O

1 
/O

O
O

1
/0

0
0

5
0

0
7

0
0

3
0

0
2

0
0

5
0

0



F
a

c
ie

 
I.

 
C

h
e

m
ic

a
l 

o
a

t 
a 

fo
r 

s
tr

e
a
m

 
s
e
d
im

e
n
t 

a
n
d
 

m
o
ra

in
e
 

s
e
d
im

e
n
t 

s
a

m
p

le
s
* 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t*

 
A

I 
a
s
k
a
--

c
o
n
ti
n
u
e
d

S 
a 

n, 
p 

I 
e

S
R

0
3
U

7
S

 
S

R
G

30
S

S
> 

S
R

0
3
C

N
S

 
S

K
0

3
1

0
S

 
S

R
0
3
1
 1

 S

S
R
0
3
1
2
S
 

S
R
0
3
1
3
S
 

S
R
0
3
1
 4
b 

S
R
0
3
1
5
S
 

S
R
0
3
1
C
S

S
R
0
3
1
 7
S 

S
R
0
3
1
8
S
 

S
R
0
3
1
9
b
 

S
R
0
3
2
0
b
 

S
R
0
3
2
1
S

S
R
0
3
2
3
S

S
R
0
3
2
5
S
 

S
R
0
3
2
7
S
 

S
R
0
3
3
2
S

S
R
0
3
3
3
S
 

S
R
0
3
3
4
S
 

S
R
0
3
3
5
S
 

S
R
0
3
3
6
S
 

S
K
0
3
3
7
S

S
R
0
3
3
8
S
 

S
R
0
3
3
9
S
 

S
H
0
3
4
J
S
 

S
R
0
3
<
,
1
S
 

S
R
0
3
A
2
S

S
R
0
3
4
3
S
 

S
R
0
3
A
A
S
 

S
R
0
3
4
5
S
 

S
R
0
3
A
6
S
 

S
R
0
3
A
7
S

S
R
0
3
4
V
S
 

S
R
0
3
5
d
S

S
K
0
3
6
U
S
 

S
R
0
3
6
1
 S

S
R
0
3
6
2
S
 

S
*
0
3
o
3
S
 

S
R
0
3
6
4
S
 

S
R
0
3
6
0
S
 

S
R
U
3
6
7
S

b
e
-p

p
m

s <1
 .

0
<1

 .
0

<
1
.0

<1
 .

0
0

.0

0
.0

<
1 

.0
<1

 .
0

0
.0

<1
 .

0

1
.0

0
.0 2
.0

1
.0

0
.0 1
.0

2
.0

2
.0

1
.0

2
.0

1
.0

1 
.0

1
.0

2
.0

2
.0

2
.0

1
.0

2
.0

2
.0

2
.0

1 
.0

1
.0

0
.0

0
 .

0
0

.0

0
.0 2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

1 
.0

1
.0

1
.0

ti
i-
p
p
m

s

N N N N
' 

N N N N N N N N N N N N N N N n N N N N N N N N fj N N N N N N N N N N N N N N N N

C
o
-p

p
m

s

1
0
0 7
0

7
0

70 50 5
0

7
0

1
0

0 7
0

7
0

5
0

7
0

5
0 5
0

5
0

1
0

0 5
0

3
0 30 2
0 20 50 2
0 3
0

3
0

5
0

2
0 15 2
0

2
0 3
0 3
0

30 3
0

30 30 3
0

3
0 3
0

3
0

5
0

5
0

3
0

3
0

3
0

C
r
-
p
p
m
 

s

2
0
0

2
0
0

3
0
0

2
0
0

7
0
0

5
0
C
 

7
0
0
 

7
0
0
 

3
0
0
 

5
0
0

3
0
0

5
0
0

2
0
0

3
0
0

2
0
0

1
5
0

1
5
0

1
5
0

1
5
0

1
5
0

1
5
0

1
0
0

2
0
0

1
5
0

1
0
0

2
0
0

2
0
0

1
0
0

1
0
0

1
5
0

1
5
0

3
0
0

5
0
0

2
0
0

2
0
0

2
0
0

1
5
0

1
5
0

1
5
0

1
5
0

1
0
0

1
5
0

2
0
0

1
5
0

5
0
0

C 
u
-
p
p
m
 

s

7
0

1
0
0

1
0
0

1
0
0 7
0

7
0

1
5
0 7
0 7
0
7
0

1
0
0

2
0
0

3
0
0 7
0

1
0
0

1
0
0

1
0
0

1
0
0
7
0 5
0

5
0 70 70 7
0
7
0

7
0

5
0
3
0

50 5
0

7
0

1 
5
0

1
0
0

1
0
0 7
0

7
0 50

1 
0
0

7
0 7
0 5
0

7
0 7
0

7
0 7
0

L 
a
-
p
p
m

S

N N N N N N N N N N N N
20
N N

3
0 3
0
3
0 N N

30 2
0 30 5
0

2
0 N N
20 20 2
0 N N N

2
0 N

2
0 30 3
0 50 20 2
0 20 2
0 2
0
2
0

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

N N N N N N N N N N N N N n N N N N N N N fj N N N N N N N N N N N N n N N N N N N N N N N

N 
i 
-
p
p
m

s

1
0
0

1
0
0

2
0
0

1
0
0

1
5
0

2
0
0

1
5
0

1
5
0

1
0
0

1
5
0

7
0

1
5
0 7
0

1
0
0 7
0

1
0
0

1
0
0 5
0

5
0 50 5
0 5
0

5
0

7
0
5
0

7
0 50 5
0

5
0
5
0

5
0
7
0

1
0
0

1
0
0 7
0

7
0 5
0

7
0
7
0 5
0

5
0

7
0
7
0

1
0
0 5
0

P
b
-
p
p
m

s

15 10 15 2
0 10 2
0 2
0

2
0 20 2
0

2
0 20 50 30

<
1
0 50 70 50 30 20 2
0 50 3
0 50 30 3
0 30 20 20 20 2
0 20 10 2
0 2
0 20 50 50 50 5
0 50 5
0

20 2
0 30

S
c
-
p
p
m

s

3
0 50 3
0

30 50 3
0 5
0 50 50 50 30 50 20 30 3
0

2
0 15 15 15 15 20 15 20 2
0 15 2
0 15 15 15 15 15 30 50 50 50 50 15 2
0 20 15 15 20 20 20 20

S
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a
u
l
e
 

I.
 

Ch
ei
r.
ic
al
 
da
ta
 
fo

r 
s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
an

a 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
  
 c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

S 
r
-
p
p
m
 

s
V
-
p
p
m
 

s
W
-
p
p
m
 

S
Y
-
p
p
m

S

Z 
n
-
p
p
m

s
Z 
r
-
p
p
m
 

s
A
u
-
p
p
m
 

aa
Z
n
-
p
p
m
 

S
b
-
p
p
m
 

C
d
-
p
p
m
 

A
s
~
p
p
m
 

aa
 

a
a
 

aa
 

aa

C/
1 

00

S
R
0
3
0
7
S
 

SR
 0
30

<J
S 

S
R
0
3
0
9
S
 

S
R
0
3
1
0
S
 

S
R
0
3
1
 1
S

S
R
0
3
1
2
S
 

S
R
0
3
1
 3
b 

S
R
0
3
U
S
 

S
R
0
3
1
5
S
 

S
R
0
3
1
0
S

S
R

0
3
1
 7

S

S
R
0
3
2
0
S
 

S
R
0
3
2
1
S

S
R
U
3
2
3
S
 

S
R
0
3
2
4
b
 

S
R
0
3
2
5
S
 

S
R
0
3
2
7
J

S
R
0
3
3
3
S
 

S
R
0
3
3
4
S
 

S
R
0
3
3
5
S
 

S
R
0
3
3
6
S
 

S
R
0
3
3
7
S

S
R
0
3
3
8
S
 

S
R
0
3
3
9
S
 

S
R
0
3
4
0
S

S
R
0
3
4
2
S

S
R
0
3
4
3
S
 

S
R
0
3
A
A
S
 

S
R
0
3
A
5
S
 

S
R
0
3
A
6
S
 

S
R
0
3
A
7
S

S
R
U
3
4
9
S
 

S
R
0
3
5
8
S

S
R
0
3
6
0
S
 

S
K
0
3
6
1
3

S
R
0
3
6
2
S
 

S
R
0
3
6
3
S

S
R
0
3
6
6
S
 

S
R
0
3
6
/
S

2
0
0
 

20
0 

20
0 

3 
DO

 
30

0

20
0 

2
0
0
 

li
O

 
30

0 
30

0

2
0
0

2
0
0

2
0
0

2
0
0

1
5
0

3
U
U
 

2
0
0
 

2
0
0
 

2
0
0
 

2
0
J

2
0
0
 

5
0
G
 

2
0
0
 

2
0
U
 

2
U
O

2
U
J
 

2
0
0
 

3
0
0
 

2
0
0
 

3
0
0

3
0
0

3
0
0

2
0
0

3
0
0

2
0
0

2
0
0

2
0
0

2
0
0

3
0
0

2
0
0

3
0
J
 

2
0
0
 

3
0
0
 

2
0
0
 

2
0
0

5
0
0

7
0
0

5
0
0

5
0
0

5
0
0

3
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

3
0
0

3
0
0

5
0
0

2
0
0

2
0
0

2
0
0

2
0
0

1
5
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

5
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

3
0
0

2
0
0

3
0
0

3
0
0

3
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

N N N N N N n N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N rj N N N

3
0

7
0
3
0
3
0

7
0

30 5
0
5
0

5
0

5
0

7
0

7
0
5
0
3
0
5
0

3
0
3
0 3
0
2
0

2
0

3
0
3
0

3
0

1
0
0 3
0

3
0 2
0

2
0 2
0 3
0

3
0

3
0 50 3
0

3
0

3
0 3
0
3
0

3
0

3
0

3
0 30 30 3
0
3
0

2
0
0

2
0
U

2
0
0

<
2
0
0

2
0
0

<
2
0
0

2
0
0

5
0
0

2
0
0

2
0
0

2
0
0

2
0
0

1
/
0
0
0

2
0
0

3
0
0 N

2
0
0

<
2
0
U

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0

2
0
0

2
0
0

<
2
G
O

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

1
0
0

15
0

1
0
0

1
0
0

1
5
0

1
0
0

1
0
0

10
0

15
0

15
0

15
0

1
5
0

2
0
0

2
0
0

1
0
0

5
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

1
5
0

1
5
0

1
5
0

1
5
0

1
5
0

3
0
0

2
0
0

2
0
0

3
0
0

2
0
0

1
5
0

15
0

1
5
0

1
5
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

1
0
0

1
0
0

1
5
0

N N N N N N N N N N N N N N N N N .0
5 

N

O o



T
a

b
le

 
I.

 
C

h
e

m
ic

a
l 

d
a

ta
 

fo
r 

s
tr

e
a

m
 

s
e
d
im

e
n
t 

a
n
d
 

m
o

ra
in

e
 

s
e
d
im

e
n
t 

s
a

m
p

le
s
* 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t*

 
A

la
s
k
a

  
 c

o
n
ti
n
u
e
d

S
a
m

p
le

L
a

ti
tu

d
e

L
o
n
y
 i 

tu
d
e

S
R
0
3
6
8
S

S
R
0
3
6
9
S

S 
R 
0 

3 
7 
U 
S

S
R
0
3
7
1
S

S
R
0
3
7
2
S

S
R
0
3
7
3
S

S
R
0
3
7
4
S

S
R
0
3
7
6
S

S
R
0
3
7
8
S

S
R
0
3
7
9
S

S
R
0
3
8
4
S

S
R
0
3
8
5
b

S
R
0
3
8
o
S

S
R
0
3
8
7
S

S
R
0
3
6
8
S

S
R
0
3
8
9
S

S
R
0
3
9
1
 S

S
R
0
3
9
2
S

S
R
0
3
9
3
S

S
R
0
3
9
4
S

S
R
0
3
9
5
S

S
R
0
3
9
6
S

S
R
0
3
9
7
S

S
R
U
3
9
3
S

S
R
0
3
9
9
S

S
R
0
4
0
0
S

S
R
0
4
0
1
 S

S
R
0
4
0
2
S

S
R
Q
4
0
3
S

S
R
0
4
0
4
S

S
R
0
4
0
5
S

S
R
0
4
0
6
S

S
R
0
4
0
7
S

S
R
0
4
0
S
S

S
R
0
4
0
9
S

S
R
Q
4
1
0
S

S
K
0
4
1
 1

 S
S
R
0
4
1
2
S

S
R
0
4
1
3
S

S
R
0
4
1
4
S

S
R
0
4
1
5
S

S
R
0
4
1
6
S

S
R
0
4
1
7
S

S 
R 
0 
4 

1 
& 
S

S
R
0
4
1
9
S

oO 6
0 6
0

6
U
6
0

6
0 6
0

60 6
0

60 6
0

60 60 6
0 60 60 6
0

6
0 fc
O

o
O

o
O
6
0

6
0

60 60 6
0 6
0

CO 60 6
U 6
0

6
0

6
0

6
0 6
0

60 6
0

60 6
0

60 6
0 60 6
0
6
0

6
0

57 5
9 56 57 5
6

5
o 58 56 54 54 5
7

56 55 5
4 53 5o 52 54 57 58 59 56 55 54 52 52 5
3

54 53 5
3 53 52 52 52 52 53 4
3 43 4
3

4
2 4
0

39 4
0

39 5
6

6
18 31
0

55

9
37
0

2
9

42 5
3

25 37 19 56 55 23 45 19 43 12 55 12
7

45 27
4

1o 21 37 12 20
0

23 31 4
8 55 44 37 26 1 
5

16 12 12 15

1
4
7

1
4
7

14
7

1
4
7

1
4
7

1
4
7

1
4
7

14
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1 
47

1
4
7

14
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1 
47

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1 
47

1 
47

1
4
7

1 
47

1 
47

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1 
47

1
1
0 9

1
0 11 12 15 19 2
0

23 4
3

41 42 42 36 36 14 31 31 31 36 3
9
3
6

3
9 39 36 16 13 13 11 10 9 1 
1 8 7 4

24 26 2
6

23 26 25 23 21 45

0
1
0 5

45 3
0 55 4
5

2
7 4
16 2
8 6
59 19 18 4
5 54 51 50 58 25
8

5
0 1

25 41
3

3
6 21 2
7 2
4
0 1

1
0 21 5
0

4
6 0
52 41 2
7 54 4
6
4
U

27

F 
e

-p
c
 t

 .
s 1

0
.0

1
0

.0
1
0
.0

1
0

.0
1
0
.0

1
0
.0

1
0
.0

5
.0

3
.0

5
.0

1
0
.0

1
0
.0

1
0

.0
1

0
.0

1
5
.0

1
0
.0

1
0

.0
1
0
.0

1
0

.0
1

0
.0

1
5

.0
1

0
.0

1
0

.0
1

0
. 

C
1
0
.0

1
0

.0
1

0
.0

1
0
.0

1
0

.0
1

5
.0

1
0

.0
1
5
.0

1
0
.0

1
0

.0
1

0
.0

1
0

.0
1
0
.0

7
.0

1
0

.0
1

0
.0

1
0
.0

7
.0

1
0

.0
1

0
.0

5
.0

M 
9 
- 

p 
c 

t 
.

s 3
.0

0
3
.0

0
2

.0
0

2
.0

0
3
.0

0

2
.0

0
3

.0
0

2
.0

0
1 

.0
0

1 
.5

0

2
.0

0
2

.0
0

2
.0

0
2
.0

0
2
.0

0

3
.0

0
5
.0

0
3
.0

0
3
.0

0
3
.0

0

3
.0

0
5

.0
0

3
.0

0
3
.0

0
2

.0
0

3
.0

0
5
.0

0
5
.0

0
5

.0
0

5
.0

0

7
.0

0
5

.0
0

5
.0

0
5

.0
0

5
.0

0

5
.0

0
2

. 
0

0
2

.0
0

2
.0

0
2

. 
0

0

2
. 
0
0

2
.0

0
1
.5

0
2

.0
0

2
.0

0

C 
a

-p
c
 t

 .
s 1 

.5
0

.5
0

1 
.0

0
.5

0
.5

0

.5
0

.7
0

.7
0

 -
.2

0
.5

0

2
.0

0
1 

.0
0

2
.0

0
1
.0

0
2
.0

0

.5
0

1
0

. 
G

O
5
.0

0
2
.0

0
2
.0

0

1
0

.0
0

2
0

.0
0

1
.5

0
2
.0

0
2

.0
0

2
.0

0
7
.0

0
3
.0

0
1

0
.0

0
5

.0
0

5
.0

0
1

0
.0

0
1

0
.0

0
1

0
.0

0
1

0
.0

0

1
0
.0

0
.7

0
.3

0
.3

0
.7

0

5
.0

0
1 

.0
0

1
.0

0
1
.0

0
5
.0

0

T
i-
p

c
 t
.

s

.2
0

.2
0

.2
0

.2
0

.2
0

.2
0

.3
0

.2
0

.1
5

.1
5

.3
0

.3
0

.3
0

.3
0

.3
0

. 
.5

0
.7

0
.5

0
.5

0
.3

0

.3
0

.3
0

.5
0

.5
0

.3
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.7
0

.7
0

.7
0

.5
0

.5
0

.3
0

.3
0

.3
0

.3
0

.5
0

.3
0

M
n
-
p
 p
m

S

7
0
0

7
0
0

5
0
0

2
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

3
0
0

3
0
0

5
0
0

7
0
0

1 
,
0
0
0

7
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1
,
0
0
0

5
0
0

7
0
0

7
0
0

5
0
0

5
0
0

1 
,
0
0
0

1
,
0
0
0

5
0
0

7
0
0

7
0
0

7
0
0

7
0
0

5
0
0

7
0
0

'
7
0
0

7
0
0

7
0
0

1 
,
0
0
0

1
,
0
0
0

7
0
0

5
0
0

5
0
0

1
,
0
0
0

7
0
0

7
0
0

>
5
,
0
0
0

1
,
0
0
0

2
,
0
0
0

A
g
-
p
p
m

S

N N N N N N N N N N N N N
<
.
5

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
s
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N
' 

N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m
 

B
-
p
p
m

S 
"S

70 70 50 50 5
0 50 5
0

50 10 1 
5

3
0 50 30 70 70

1
0
0 30

1
0
0 50 70

1
0
0

1
0
0

2
0
0

1
0
0

1
0
0

2
0
0 70

1
0
0 30 70

1
0
0 3
0

2
0 70 7
0 7
0

1
5
0

' 
1
5
0

1
5
0

5
0

1
0
0

1
0
0 7
0

7
0 70

B
a
-
p
p
m

s

7
0
0

7
0
0

1 
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

7
0
0

1 
,
0
0
0

7
0
0

1 
,
0
0
0

5
0
0

5
0
0

7
0
0

7
0
0

7
0
0

1 
,
0
0
0

1 
,
0
0
0

3
0
0

7
0
0

1 
,
0
0
0

1 
,
0
0
0

7
0
0

7
0
0

1 
,
0
0
0

7
0
0

7
0
0

7
0
0

5
0
0

7
0
0

3
0
0

5
0
0

5
0
0

3
0
0

3
0
0

3
0
0

5
0
0

5
0
0

1
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1 
,
0
0
0



T
d
D
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
da
ta
 
fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
an
d 

m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 

A 
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

b 
a
m
p
 l
e

S
R
0
3
6
&
S
 

S
R
U
3
6
9
S
 

S
R
0
3
7
0
S
 

S
R
0
3
7
1
S
 

S
R
0
3
7
2
S

S
R
0
3
7
3
S
 

S
R
0
3
7
4
3
 

S
R
0
3
7
6
S
 

S
R
0
3
7
8
S
 

S
R
0
3
7
9
S

S
R
0
3
8
4
S
 

S
R
0
3
8
5
S
 

S
R
0
3
8
6
S
 

S
R
U
3
3
7
S
 

S
R
0
3
8
8
S

S
R
0
3
8
9
S
 

S
R
0
3
9
1
S
 

S
R
0
3
9
2
S
 

S
R
U
3
9
3
S
 

S
R
0
3
9
4
S

S
R
0
3
9
5
S
 

S
R
0
3
9
6
S
 

S
R
0
3
9
7
S
 

S
K
U
3
9
6
S
 

S
K
0
3
9
9
S

S
R

O
^O

O
b
 

S
R

0
4

0
1

S
 

S
R

0
4
0
2
S

 
S

R
C

U
0
3
S

 
S

R
U

A
Q

A
S

S
R

O
A

O
b
S

 
S

R
0
4
0
6
S

 
S

R
0
4
0
7
S

 
S

R
IK

O
a
S

 
S

R
0
4
0
9
S

S
R

0
4

1
0

S
 

S
R

G
4
1
1
S

 
S

R
C

K
1
 2

S
 

S
R

0
4
1
3
S

 
S

R
0

4
U

S

S
R

0
4

1
 5

S
 

S
R

O
A

1
6

5
 

S
R

lH
I

7S
 

S
R

C
U

1
8

S
 

S
R

0
4
1
9
S

B
e
-
p
p
m

s

1.
0

2
.
0

2.
0

2
.
0

2.
U

2
.
U

2
.
0

2.
0

2.
0

3.
0

2
.
0

2.
0

2
.
0

2
.
0

3
.
0

3.
0

1 
.0

2
.
0

2
.
0

2.
0

2.
0

2.
0

2
.
0

2
.
0

2
.
0

2.
0

1 
.0

2.
0

1 
.1

)
1 
.0

1 
.0

1 
.0

1 
.0

1 
.0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2.
0

2
.
0

2
.
0

2
.
0

2
.
0

Ei
 -
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N Ni N N N N N N N N N N N N N N N N N N N

C
o
-
p
p
m

s

30 30 20 30 30 30 30 10 10 10 1b 30 30 30 30 50 50 30 30 20 20 30 30 30 20 30 30 20 30 30 30 50 30 30 30 30 20 20 20 30 2U 20 50 30 2U

C
r
-
p
p
m
 

s

10
0

10
0

10
0

10
0

10
0

1
0
U

1
0
0 70 20 5U

1
5
0

10
0

10
0

15
0

1
0
0

15
0

50
0

1 
00

1
0
0

10
0

1
0
0

15
0

15
0

10
0

10
0

10
0

15
0

1
0
0

2
0
0

2
0
0

2
0
0

20
0

1
5
0

1
5
0

1
5
0

2
0
0

15
0

1
5
0

15
0

10
0

1
5
0

10
0

10
0

1 
50

10
0

C
u
-
p
p
m
 

s

50 30 20 50 70 30 50 10
5

10 20 50 50 50 70 70 70 20 50 50 50 70 70 70 30 50
1
0
0 70 70 70

1
0
0 70 70 70 50 70 30 30 30 30 30 30 30 30 30

L
a
-
p
p
m

s

20 20 20 20 20 20 30 20
20
0

15
0

10
0 20 20 20 20 30
N

70
1
0
0 30 30 20 30 30 30 30 20 20 20 20 20 20 20 20 20 20

20
0 20 30 30 20 20 20 20 30

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

N N N N N N N N N N N N N N 
.

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
i 
-
p
p
m

s

50 50 50 50 50 50 50 50 <5
5

50 50 50 50 50 70 70 50 70 50 50 70 70 50 50 70 70 70 70
10

0 70
1
0
0 50 50 70 70 50 50 70 70 70 50 70 50 50

P
b
-
p
p
m

s

50 30 20 50 50 50 70 15 20 30 20 50 50 50 50 70 20 30 30 30 50 50 50 50 30 50 50 50 20 50 50 50 20 30 20 20 30 30 30 20 30 20 30 30 30

S
c
-
p
p
m

s

20 15 15 15 15 15 20 15
7

15 15 15 15 20 15 20 30 15 15 15 15 20 20 15 15 15 20 20 30 30 30 30 30 30 30 20 20 20 20 '1
5 15 15 15 1 
5

15

S
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



fa
c
ie

 
I.

 
C

h
e
m

ic
a
l 

d
a

ta
 

fo
r 

s
tr

e
a

m
 

s
e

d
im

e
n

t 
a
n
a
 

m
o
ra

in
e
 

s
e
d
im

e
n
t 

s
a

m
p

le
s
* 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o
re

s
t*

 
A 
la

s
k
a

--
c
o

n
ti
n

u
e

d

S
a

m
p

le
S 

r-
p
p
m

 
s

W
-p

p
m

 
s

Y
-p

p
m

 
s

Z
n
-p

p
m

s
Z 

r-
p
p
m

 
s

A
u
-p

 p
m

 
a
a

Z
n
-p

p
m

 
S

b
-p

p
m

 
C

d
-p

p
m

 
A

s
-p

p
m

 
aa

 
aa

 
aa

 
a

a

O

S
R
0
3
6
o
S
 

S
R
0
3
6
9
S
 

S
R
0
3
7
0
S
 

S
R
0
3
7
1
3
 

S
R
0
3
7
2
S

S
R
0
3
7
3
S
 

S
R
0
3
7
4
S
 

S
R
0
3
7
6
5
 

S
K
0
3
7
8
S
 

S
R
0
3
7
9
S

S
R
0
3
8
4
S
 

S
R
0
3
8
5
S
 

S
R
0
3
8
o
S
 

S
R
U
3
8
7
S
 

S
R
0
3
8
d
S

S
R
0
3
8
9
S
 

S
R
Q
3
9
1
S
 

S
R
0
3
9
2
S
 

S
R
0
3
9
3
S
 

S
R
0
3
9
4
S

S
R
U
3
9
5
S
 

S
R
0
3
9
o
S
 

S
R
0
3
9
7
S
 

S
R
0
3
9
6
S
 

S
K
0
3
9
9
S

S
R
0
4
0
0
S
 

S
R
0
4
0
1
S
 

S
R
0
4
0
2
S
 

S
R
0
4
0
3
S
 

S
R
0
4
0
4
S

S
R
0
4
0
5
S
 

S
R
0
4
0
6
S
 

S
R
0
4
0
7
S
 

S
R
0
4
0
3
S
 

S
R
0
4
0
9
S

S
R
0
4
1
0
S
 

S
R
0
4
1
1
S
 

S
R
0
4
1
2
S
 

S
R
0
4
1
3
S
 

S
R
0
4
1
4
S

S
R
0
4
1
5
S
 

S
R
0
4
1
6
S
 

S
K
C
U
1
 7
S 

S
R
0
4
1
8
S
 

S
R
0
4
1
9
S

50
0

30
0

50
0

30
0

30
0

30
u 

30
0 

30
0 

10
0 

20
0

50
0

30
0

50
0

30
0

50
0

20
U 

20
0

30
0

30
0

50
0

50
0 

70
J 

20
0 

20
u 

30
0

30
0

30
0

30
0

20
0

20
0

20
0

20
0

1 
50

20
0

20
0

20
0

20
0

20
0

2
0
0

20
0

70
0

20
0

20
0

20
0

50
0

2
0
0

2
0
0

20
0

2
0
0

20
0

20
0

20
0

2
0
0

20
0

2
0
0

20
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0
 

3
0
0
 

2
0
0
 

2
0
U
 

3
0
0

3
0
0
 

 2
00

 
2
0
0
 

2
0
0
 

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

N N N N ;j tt N N N N N N N N N N N ,M N .N N N N N N N N N N N N N N N N N N N H N N N N N U

20 30 30 20 20 20 30 20 70 70 30 30 30 30 30 30 50 30
 

 
30 20 30 30 30 30 20 30 30 30 30 30 30 30
.

30 30 30 20 30 30 30 30 30 20 30 20 30

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N N N N

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

20
0

<
2
0
0

<
2
0
0

<
2
0
0

20
0

20
0

<
2
0
0

30
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

20
0

2
0
0

2
0
0

<
2
0
0

<
2
0
0

2
0
0

20
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

15
0

15
0

15
0

15
0

15
0

20
0

20
0

15
0

20
0

20
0

1 
50

50
0

20
0

15
0

1 
50

1 
50

10
0

30
0

15
0

20
0

15
0

10
0

15
0

30
0

10
0

15
0

15
0

15
0

10
0

10
0

15
0

10
0 70

15
0

15
0

15
0

15
0

15
0

15
0

15
0

20
0

15
0

10
0

15
0

30
0

N N N N N N N .2
0

N N .
0
5

N N N N N N N
 

N N N N N
 

N N N .
4
5

N N N



T
d

b
le

 
1
. 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
s
tr

e
a

m
 

s
e
d
im

e
n
t 

a
n

a
 

m
o

ra
in

e
 

s
e

d
im

e
n

t 
s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t/

 
A

I 
a

s
k
a

--
c
o

n
ti
n

u
e

d

S
a

m
p

le
L

a
ti
tu

d
e

L
o
n
g
it
u
d
e

S
R
0
4
2
U
S

S
R
0
4
2
1
 b

S
R
0
4
2
2
S

S
R
0
4
2
3
S

S
R
0
4
2
4
S

S
R
0
4
2
5
S

S
R
0
4
2
6
5

S
R
0
4
2
7
b

S
R
0
4
2
8
S

S
R
0
4
2
V
S

S
R
0
4
3
0
S

S
R
0
4
3
1
S

S
R
0
4
3
2
S

S
K
&
4
3
3
S

S
R
0
4
3
4
S

S
R
0
4
3
5
S

S
R
0
4
3
7
1

S
R
0
4
3
8
S

S
R
0
4
4
0
S

S
R
U
4
4
1
S

S
R
0
4
4
2
S

S
R
0
4
4
3
S

S
R
0
4
4
4
S

S
R
C
4
4
5
S

S
R
0
4
4
6
S

S
R
0
4
4
7
S

S
R
0
4
4
d
S

S
K
0
4
4
9
5

S
R
0
4
5
0
S

S
R
0
4
5
1
S

S
R
0
4
5
2
S

S
R
0
4
5
3
S

S
R
0
4
5
4
S

S
R
0
4
5
5
S

S
R
0
4
5
6
S

S
R
0
4
5
7
S

S
R
0
4
5
6
S

S
R
0
4
5
9
S

S
R
0
4
6
0
S

S
R
0
4
6
1
S

S
R
0
4
6
2
S

S
K
0
4
6
3
S

S
R
0
4
6
5
S

S
R
0
4
6
6
S

S
R
0
4
6
7
S

00 6
0 60 60 60 60 60 6
0 60 60 60 60 60 60 60 60 6
0 60 60 60 60 oO 60 60 60 6C 60 6U 60 60 6
0

60 60 6
0 60 eo 60 60 60 60 60 60 60 60 60

57 55 54 55 52 52 52 50 49 51 54 54 54 55 57 50 57 57 59 59 58 57 56 57 54 54 57 52 51 52 53 53 53 51 30 26 25 2 
1 5 5 7 7 8 5 0

15 32 35 57 46 3o 30 20 43 52 15 27 54 32 41 30
4

3
6 4

31 1 
7

13 31 3
49 17 3d 35 47 12

5
37
3

31 25 42 39 44 18 22

7 j 1
25 50

14
7

1 
47

1 
47

14
7

14
7

1 
47

1 
47

1 
47

14
7

14
7

14
7

14
7

14
7

14
8

14
7

1 
4
7

14
7

14
7

14
7

14
8

14
8

14
8

14
8

14
8

14
8

1 
48

14
8

1
4
8

14
8

14
d

14
8

14
8

14
8

14
8

14
7

14
7

14
7

14
7

14
8

14
8

14
8

14
3

14
8

14
8

14
8

47 48 50 51 49 49 49 50 51 53 55 55 58
1

59 47 56 57 56 13 15 17 22 20 19 19 18 19 23 24 24 25 27 26 36 38 41 41 14 15 14 1?
9

10
9

20 23 51 56
8

51 35 44 22 41 50 56 49
5

24 52 40
5

25 55 31 31
2 5

18 12 26 45 23 41 55 25 25
0

46 40 20 34 24 49 40 46 1V 55 27

F 
e
-
p
c
 t

 .
s

5.
0

1
0
.
0

7
.
0

5.
0

1
0
.
0

1
0
.
0

10
.0 5.
0

7.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

5.
0

5
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
5
.
0

1
5
.
0

1
0
.
0

1
5
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
5
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

10
.0

M
g
-
p
c
t
 .

s 2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

2
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

3
.
0
0

2
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

2
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

2
.
0
0

3
.
0
0

3
.
0
0

5
.
0
0

5
.
0
0

5
.
0
0

5
.
0
0

3
.
0
0

2
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

3
.
0
0

C
a
-
p
c
 t

 .
s 5
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1 
.
5
0

1
.
5
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
5
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

7
.
0
0

2
.
0
0

5
.
0
0

5
.
0
0

1 
.
0
0

1
.
5
0

1.
JO
O

.
7
0

1
.
0
0

.
3
0

.
3
0

1 
.
0
0

.
3
0

.
7
0

1 
.
0
0

.
5
0

.
3
0

1 
.
5
0

2
.
0
0

7
.
0
0

7
.
0
0

7
.
0
0

7
.
0
0

2
.
0
0

1
.
0
0

1 
.
5
0

1
.
5
0

2
.
0
0

1 
.
0
0

1 
.0

0

T
i
-
p
c
 t

 .
s

.5
0

.3
0

.5
0

.3
0

.3
0

.3
0

.5
0

.3
0

.3
0

.
3
0

.3
0

.3
0

.3
0

.3
0

.3
0

.3
0

.5
0

.5
0

.5
0

.3
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.5
0

.
5
0

.5
0

.5
0

.5
0

.5
0

.3
0

.
5
0

.5
0

.5
0

.5
0

.5
0

.3
0

.5
0

.5
0

.5
0

.3
0

M
n
-
p
p
m

s

7
0
0

2
/
0
0
0

1 
/
5
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1 
/
5
0
0

5
/
0
0
0

5
/
0
0
0

7
0
0

7
0
0

7
0
0

5
0
0

5
0
0

5
0
0

5
0
0

7
0
0

5
0
0

5
0
0

7
0
0

7
0
0

7
0
0

7
0
0

5
0
0

7
0
0

7
0
0

7
0
0

7
0
0

5
0
0

7
0
0

5
0
0

5
0
0

5
0
0

7
0
0

7
0
0

1
/
0
0
0

7
0
0

7
0
0

5
0
0

7
0
0

7
0
0

7
0
0

1
/
5
0
0

1
/
5
0
0

A
g
-
 p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
s
-
 p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
 m

S

_
_
  -
-
-
-

_
_
-
-

-
-

-
-
 _
_
-
-

-
-
 -
-

_
_
-
-
-
-

-
-

-
-

_
_

-
-

-
-

-
-
-
-

_
_

-
-

-
-
-
-
 _
 

-
-
-
-
  _ 
_

-
-
-
-
 -
-

_
 
 -
-
-
-
-
-

p
p
m

S

70 50 30 10
1
5
0 50

10
0 70

10
0 50 30 50 50 30 70

10
0 50 50 30

1
0
0

1
0
0

10
0

1
0
0

10
0

10
0

10
0

10
0

1
5
0

15
0

10
0

10
0

10
0

15
0 50 30 70 30 20

10
0 70 70 70 30 70 70

B
a
-
p
p
m

s

1 
/
O
O
O

1 
,
0
0
0

1 
/
O
O
O

1 
/
O
O
O

1
/
0
0
0

1 
/
O
O
O

1 
/
O
O
O

1 
/
O
O
O

1 
/
O
O
O

1
/
0
0
0

1 
/
O
O
O

70
0

70
0

70
0

7
0
0

5
0
0

7
0
0

50
0

50
0

7
0
0

7
0
0

70
0

5
0
0

7
0
0

50
0

7
0
0

70
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

7
0
0

7
0
0

2
0
0

2
0
0

2
0
0

3
0
0

1 
/
O
O
O

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

1
/
0
0
0

1 
/
O
O
O



T
a
b
l
e
 

1.
 

C
h
e
m
i
c
a
l
 
da
ta
 
fo

r 
s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
on

e 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 

A 
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

b
a
m
p
 l
e

S
M
C
K
2
0
S
 

S
R
G
4
2
1
 S

 
S
R
0
4
2
2
S

S
H
0
4
2
4
S

S
R
0
4
2
5
S
 

S
R
U
4
2
o
S
 

S
R
0
4
2
7
S
 

S 
H 
C 

<. 
2 
& 
S

S
R
U
4
4
7
S

S
R
O
A
4
9
S
 

S
K
0
4
5
0
S
 

S
R
0
4
5
1
 S

S
R
0
4
5
2
S
 

SR
O«
.5
3S
 

S
R
0
4
5
4
S
 

S
R
0
4
5
5
S
 

S
R
0
4
5
6
S

S
K
0
4
5
7
S
 

S
R
0
4
5
6
S
 

S
R
0
4
5
9
S
 

S
R
0
4
6
U
S
 

S
R
O
A
6
1
 S

S
R
0
4
o
2
S
 

S
R
0
4
6
3
S
 

S
R
0
4
6
5
S
 

S
R
0
4
6
6
S
 

S
R
L
K
6
7
S

2.
0

2.
0

S
R
0
4
3
0
S

S
R
0
4
3
1
S

S
R
0
4
3
2
S

S
R
O
A
3
3
S

S
R
0
4
3
4
S

S
R
0
4
3
5
S

S
H
0
4
3
7
S

S
R
O
 A
3
3
i

S
R
0
4
4
0
S

S
R
0
4
4
 1

 S

S
R
0
4
4
2
S

S
R
0
4
4
3
S

S
R
0
4
4
4
S

S
R
O
A
4
5
S

S
K
O
A
A
6
S

2.
0

2.
0

2.
0

2.
0

2.
0

2.
0

2.
0

2.
0

2.
0

2.
0

2.
0

2
.
0

2.
0

2.
0

2.
0

2.
U 

2
.
0
 

2.
0 

2.
0

2.
 

2,
 

2,
 

2.
 

<1
 ,

0
.
0 tt 1 
.0
 

2
.
0
 

2
.
0

2.
0

2.
a

2.
0

-
p
p
m

S

N N N H N N N N N N N N N N N N N N N N N N N N N U N N N N N N N N N N N N N N N N N N N

C 
O
-
p
p
m

S

20 30 30 15 30 30
 

30 30 70 30 30
 

30 30 20 30 20 20 20 20 20 30 30 20 30 20 30
 

- 
30 30 30 30 30
 

30 20 20 30 30 30 50 20 15 20
 

20 20 30 30

C 
r
-
p
p
m
 

s

1
0
0

1
0
0

15
0

1
0
0

1
5
0

15
0

1
5
0

1
0
0

1 
00

1
0
0

1
5
0

1
5
0

3
0
0

1
5
0

1 
50 70

3
0
0

3
0
0

2
0
0

1 
00

1 
50

1
0
0

1
0
0

5
0
0

15
0

1
0
0

1
5
0

1 
50

15
0

1
5
0

15
0

1
0
0

15
0

1 
50

2
0
0

2
0
U
 

2
0
0
 

3
0
0
 

1 
50
 

10
0

1
0
0

1
0
0

1 
00

1
5
0

10
0

C
u
-
p
p
m

s

30 50 20 70
1
0
0 50 70 50 50 30 20 50 50 10 70 15 70 50 30 50 70 70 70 70 50 70 70

1 
00 50 70 70 7
0

1
0
0 50 50

1
0
0

10
0

3
0
0 50 20 70 70 70 70 70

L 
a
-
p
p
m

s

30 20 20 30
N

20 30
1 
00 20 20 20 20 20 50 20 50 50 50

1 
00 20 20 20 20 20 20 20 20 bO 50 50 70 20 50

2
0
0 N N N N
30 50 50 30 30
N

20

M
o
-
p
p
m

s

N N N N N N N N 
'

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
i 
-
p
p
m

S

50 50 70 50 70 50 70 50 50 50 7
0 70 50 70 70 30 50 50 50 50 70 70 50 70 50 70 70 70 70 70 70 70 70 70 70 70 70

10
0 50 50 50 50 50 70 50

P 
b-
 p
p
m

  
s

20 20 20 20 30 30 50 30 50 30 30 30 30 30 30 30 20 20 20 20 30 50 20 50 20 50 50 50 20 20 30 50 30 50 20 2
0 20 20 20 20 50 50 50 50 50

S
c
-
p
p
m

S

15 20 15 15 15 20 20 15 15 20 20 15 20 15 15 15 15 15
 

.
15 15 15 15 15 15 15 20 15 20 15 15 20 15 15 20 30 30 50 30 20 20 2& 20 15 20 20

S
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a
o
le

 
I.
 

C
h
e
m

ic
a
l 

d
a
ta

 
fo

r 
s
tr

e
a
m

 
s
e
d
im

e
n
t 

a
n
u
 

m
o
ra

in
e
 

s
e
d
im

e
n
t 

s
a

m
p

le
s
/ 

C
h
u
g
a
c
h
 

N
a
ti
o
n
a
l 

F
o
re

s
t/
 

A 
la

s
k
a
--

c
o
n
ti
n
u
e
d

b
a
m

p
le

S 
r-

p
p

m
 

s
V

-p
p

m
 

s
W

-p
 p

m
 

s
Y

-p
p

n
 

s
Z 

n
-p

p
m

 
s

Z 
r-

p
p

m
 

s
A

u
-p

p
m

 
a
a

Z
n
-p

p
m

 
S

b
-p

p
m

 
a

a
 

a
a

C
d
-p

p
m

 
A

s
~

p
p
m

 
a
a
 

a
a

S
R
0
4
2
J
S
 

SR
O<

.2
1S

S
R
U
A
2
3
S

S
R

0
4
2
6
S

 
S

R
0
4
2
7
S

 
S

R
O

n
2

3
S

 
S

R
0
4
2
9
S

S
R

0
4

3
U

S
 

S
R

O
A

3
1
S

 
S

R
0
4
3
2
S

 
S

R
0
4
3
3
S

 
S

R
C

K
3
H

S

S
R

0
4
3
5
S

 
S

R
0
4
3
7
S

 
S

R
0
4
3
6
S

 
S

R
0
4
4
0
S

 S

S
R

0
4
4
3
S

 
S

R
0
4
4
4
S

 
S

R
L

K
4

5
S

S
K

0
4
4
7
S

S
R

C
K

5
U

S
 

S
R

0
4
5
1
S

S
R

0
4
5
2
S

 
S

R
O

<
.5

3
S

 
S

R
0
4
5
4
S

 
S

R
C

K
5
5
S

 
S

R
0
4
5
6
S

S
R

0
4

5
7

S
 

S
R

0
4
5
o
S

 
S

R
0
4
5
9
S

 
S

R
C

K
6
JS

 
S

R
0
4
6
1
S

S
R

0
4

6
5

S
 

S
R

U
<

.6
o
S

 
S

R
0
4
6
7
S

50
0

30
0

30
0

50
0

30
0

30
0

50
0

50
0

50
0

50
0

50
0

50
0

70
0

50
0

30
0

50
0 

30
0 

30
0 

50
0 

2u
O

20
0

20
0

20
0

20
0

20
0

20
0

30
0

20
0

20
0

30
0

30
0

2U
O 

30
0 

30
0 

30
0

30
0

20
0

20
0

50
0

50
0

7U
O 

70
0 

70
0 

50
0 

50
0

2
0
0

2
0
0

20
0

20
0

50
0

20
0

2
0
0

20
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

15
0

1
5
0

2
0
0

20
0

15
0

15
0

15
0

20
0

2
0
0

2
0
0

2
0
0

2
0
0

20
0

2
0
0

2
0
0

2
0
0

20
0

2
0
0

2
0
0

2
0
0

20
0

2
0
0

2
0
0

50
0

30
0

2
0
0

2
0
0

2
0
0

20
0

20
0

20
0

2
0
0

N N N N N N N N N N N N n N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

3
0 50 30 30 20 30 30 3
0 20 7
0

3
0
3
0 30 2
0 3
0 20 50 30 30 20 3
0
3
0 30 30 50 30 30 3
0 70 30 3
0
3
0
3
0
3
0 30 30 50 30 30 3
0 30 30 30 30 30

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
G
O

<
2
0
0

2
0
0

2
0
0

1
5
0

1
5
0

1
5
0

30
0

2
0
0

2
0
0

2
0
0

20
0

1
5
0

1
5
0

2
0
0

5
0
0

2
0
0

1
5
0

1
0
0

15
0

1
5
0

15
0

20
0.

1
5
0

1
5
0

1
5
0

3
0
0

15
0

15
0

1
5
0

1
5
0

2
0
0

1
5
0

2
0
0

2
0
0

20
0

15
0

1
5
0 70

10
0

1
0
0

1
5
0

15
0

15
0

1
5
0

2
0
0

1
5
0

15
0

15
0

N N N N N N .
0
5

N N N N N N N N N N
<
.
0
5

N N N N N .
1
0

N N -
-

N .2
5

N .
9
0

1
.
3
0

N -
-

-
-

_
_

N N N N N N N N N



T
a

b
le

 
I.

 
C

h
e

m
ic

a
l 

d
a

ta
 

fo
r 

s
tr

e
a
m

 
s
e
d
im

e
n
t 

a
n
a
 

m
o
ra

in
e
 

s
e
d
im

e
n
t 

s
a

m
p

le
s
, 

C
h
jy

a
c
h
 

N
a
ti
o
n
a
l 

F
o

re
s
t/

 
A

la
s
k
a

  
 c

o
n
ti
n
u
e
d

S
a
m

p
le

L 
d 

t 
i 

t 
ja

e
Lo

 n
i, 

i 
tu

a
e

S
R
0
4
6
9
S

S
R
0
4
7
U
S

S
R
0
4
7
1
 S

S
R
0
4
7
2
S

S
R
0
4
7
3
S

S
R
0
4
7
4
S

S
R
0
4
7
5
S

S
R
0
4
7
6
S

S
R
0
4
7
7
S

S
R
0
4
7
6
S

S
R
0
4
7
9
S

S
R
0
4
8
0
S

S
R
0
4
8
1
 S

S
R
0
4
8
2
S

S
R
0
4
3
4
S

S
R
U
4
8
5
S

S
R
0
4
8
6
S

S
R
0
4
8
7
S

S
R
0
4
8
8
b

S
R
0
4
8
9
S

S
R
0
4
9
0
S

S
R
0
4
9
1
 S

S
R
0
4
9
2
S

S
R
U
4
9
3
S

S
R
0
4
9
4
S

S
R
0
4
9
5
S

S
R
0
4
9
o
S

S
R
0
4
9
7
S

S
R
0
4
9
8
S

S
R
0
4
9
9
S

S
R
0
5
0
0
S

S
R
0
5
0
1
S

S
S
0
5
0
2
S

S
R
0
5
0
3
S

S
R
0
5
0
4
S

S
R
0
5
0
5
S

S
R
0
5
Q
6
S

S
R
0
5
0
7
S

S
R
0
5
0
3
S

S
R
0
5
0
9
S

S
R
0
5
1
0
S

S
R
Q
5
1
1
S

S
R
0
5
1
2
S

S
R
0
5
1
3
S

S
R
0
5
1
4
S

oO 6
0 6
0

6
0 6
0

6
0 6u 6
0 6
0

6
0 6
0

60 60 60 60 60 6
U

O
U 60 60 60 60 cO 60 6
0

oO 6
0

6l
)

60 cO 60 oO 60 6
0 60 60 6
0

6
0 60 cO 60 60 6
0 60 6
0

4 3 2 2 3 1 0 0 3 5 7 7
1 

1
1
3 31 30 28 2
9 2
6

2
o 9

1 
U 5 2 1

42 42 2
4 24 24 28 13 12 10 10 9 9
U 12 12 20 19 21 21 22

11 4V 41 28 15 46 51 59 13
7 3

34 17 2 11 11 35 35 31 26 45 21 1 
1

55 35

4
37 58 29 21 25 25 36 26
0 2

31 15 12 52 24 36 5
0 50 10

U
8

1
4
8

1
4
8

1
4
8

14
8

1
4
8

u
a

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

14
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
8

1
4
0

1
4
8

1
4
8

1
4
3

1
4
7

1 
47

1
4
7

1 
47

1
4
7

1
4
7

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

10 12 14 11 17 15 14 16
8 6 6 7 8 6

39 42 42 41 42 3
7 5 4 3 6 6

5
6 55 4
3
4
0
4
7

47
8 8

1
0 10 12 13 13 1 
7

12 11 1
6 15 1 
2 8

48 22 2
0 4

4
9

10 10 15 2
7 2
6 5
0

14
5

5
9 4

3
8 32 4
0

2
9 7 3

3
6 11 2
9 5
0

5
6 11 3
2 5
7 59 1 
5

5
0

4
0 9

31 5
8 5
2
0 10 3
5 4
2
8
4
0

3
0 12

F 
e
-
p
c
 t
 .

s 1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1 
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

5
.
0

1
0
.
0

1
5
.
0

1
5
.
0

1 
5
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
5
.
0

1
5
.
0

1
0
.
0

1
0
.
0

1
5
.
0

1
5
.
0

1
0
.
0

1
0
.
0

1
0
.
0

M
g
-
p
c
t
 .

s 3
.
0
0

3
.
0
0

-
3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

2
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

5
.
0
0

7
.
0
0

7
.
0
0

7
.
0
0

7
.
0
0

7
.
0
0

3
.
0
0

5
.
0
0

5
.
0
0

5
.
0
0

5
.
0
0
 

.

1 
.
0
0

.
5
0

7
.
0
0

7
.
0
0

7
.
0
0

7
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

C
a
-
p
c
 t

 .
s 1 
.
5
0

1
.
5
0

.
5
0

1 
.
0
0

2
.
0
0

.
7
0

.
7
0

1
.
0
0

.
5
0

.
5
0

.
5
0

.
5
0

1
.
5
0

1
.
5
0

7
.
0
0

1
0
.
0
0

7
.
0
0

7
.
0
0

7
.
0
0

7
.
0
0

5
.
0
0

1
0
.
0
0

2
.
0
0

5
.
0
0

.
5
0

3
.
0
0

2
.
0
0

7
.
0
0

7
.
0
0

7
.
0
0

7
.
0
0

1
.
5
0

1 
.
0
0

1
.
5
0

1
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

.
7
0

1 
.
5
0

1 
.
0
0

.
5
0

Ti
 -
p
c
 t

 .
s

.
5
0

.
3
0

.
3
0

.
3
0

.
3
0

.
5
0

.
3
0

.
3
0

.
3
0

.
3
0

.
3
0

.
3
0

.
3
0

.
3
0

.
3
0

.
5
0

.
5
0

.
3
0

.
5
0

.
5
0

.3
0

.
3
0

.
5
0

.
7
0

.
5
0

.
2
0

.
1
5

.
5
0

.
5
0

.
5
0

.
7
0

.
5
0

.
2
0

.
3
0

.
3
0

.
3
0

.
3
0

.
5
0

.
3
0

.
5
0

.
3
0

.
5
0

.
3
0

.
3
0

.
5
0

M
n
-
p
p
m

s 1
,
0
0
0

2
,
0
0
0

7
0
0

1
,
0
0
0

5
0
0

7
0
0

1
,
0
0
0

1 
,
5
0
0

1
,
5
0
0

1
/
0
0
0

1
/
0
0
0

1
/
5
0
0

3
/
0
0
0

3
/
0
0
0

7
0
0

7
0
0

7
0
0

7
0
0

1 
,
0
0
0

7
0
0

5
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

7
0
0

5
0
0

5
0
0

5
0
0

1 
,
5
0
0

1
/
0
0
0

1
,
0
0
0

1
/
5
0
0

7
0
0

7
0
0

5
0
0

5
0
0

7
0
0

1
,
0
0
0

1 
,
5
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

7
0
0

5
0
0

7
0
0

5
0
0

A
g
-
 p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
s
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

s «.
_

-
-

-
-

-
-
-
-

  
_

-
-

-
-

-
-
-
-

 «
.

-
-
_
_
  «.
_

-
-

-
-
 -
-

«.
..
 -
-

-
-
 .. 

..
-
-
 -
-
 _ 

«.
 -
-
 -
-

«.
..
-
-
-
-
  .. 
_

-
-

-
-
 -
-

B
-
p
p
m

J
s

7
0 7
0

1
0
0

1
0
0 70

1
0
0 70 7
0

1
0
0

1
0
0

2
0
0

1
0
0 7
0

7
0

1
0
0 70 50 70

- 
2
0 70

1
5
0

1
0
0
7
0

7
0

1
0
0 50 20 2
0

30 50

1
0
0 70 ?0 70 5
0

70 3
0

1
5
0 50 5
0
 

.

1
U
O

1
0
0

1
0
0 70

1
0
0

B
a
-
p
p
m

s

7
0
0

7
0
0

7
0
0

7
0
0

1 
/
O
O
O

1 
/
O
O
O

1 
/
O
O
O

1 
,
0
0
0

1 
/
O
O
O

1 
,
0
0
0

7
0
0

1 
/
O
O
O

7
0
0

7
0
0

3
0
0

3
0
0

2
0
0

2
0
0

1
5
0

1
0
0

7
0
0

5
0
0

7
0
0

7
0
0

7
0
0

1 
/
O
O
O

1 
/
5
0
0

1
5
0

3
0
0

3
0
0

3
0
0

7
0
0

7
0
0

7
0
0

1 
/
O
O
O

1 
/
O
O
O

1 
,
5
0
0

1
/
5
0
0

1 
/
5
0
0

1 
/
5
0
0

1 
/
O
O
O

1 
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0



T
a
b
le

 
I.

 
C

h
e

m
ic

a
l 

d
a

ta
 

fo
r 

s
tr

e
a
m

 
s
e
d
im

e
n
t 

a
n
d
 

m
o

ra
in

e
 

s
e

d
im

e
n

t 
s
a

m
p

le
s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t/

 
A

I 
a
s
k
a
--

c
o
n
ti
n
u
e
d

S
a
m

p
le

S
R

O
A

6
9

S
 

S
R

O
W

O
S

 
S

3
G

W
1

S

b
i-
p

p
m

C
o
-p

p
m

 
s

C
r-

p
p
m

s

S
R

U
4

7
3

S

S
R
G
W
4
S
 

S
3
0
A
7
5
S
 

S
R
O
A
7
6
S
 

S
R
O
W
7
S
 

S
R
O
W
d
S

S
R
0
4
7
9
S
 

S
R
0
4
8
0
S
 

S
R
O
A
3
1
S

S
R

O
^S

S
S

S
R
G
A
3
9
S

S
R
0
4
9
G
S
 

S
R
O
A
9
1
S
 

S
R
G
A
9
2
S

S
R
O
A
9
4
S

S
R
U
4
9
5
S
 

S
R
0
4
9
6
S
 

S
R
G
A
9
7
S
 

S
R
O
A
9
8
S
 

S
R
G
A
9
9
S

S
R
0
5
0
0
S
 

S 
i< 
G 

5 
01

 S
 

S
R
0
5
0
2
S
 

S
R
0
5
0
3
S
 

S
R
0
5
0
4
S

S
R
G
5
0
5
S
 

S
R
0
5
0
6
S
 

S
R
0
5
0
7
S
 

S
K
0
5
0
3
S
 

S
R
0
5
0
9
S

S
R

0
5

1
 O

S 
S

R
0

5
1

 1
S 

S
R

0
5
1
2
S

 
S

R
G

5
1
3
S

 
S

R
O

S
U

b

2
.0

 
2

.G
 

2
.0

 
2

.0
 

2
.0

2
.0

2
.0

<
1 

.0
 

<1
 .

0
 

<1
 .

0
 

<
1 

.0
 

<1
 .

0

1
.0

 
1 
.0

 
1

.0
 

1
.0

 
2
.G

<1
 .

0

<
1 

.0

1
.5

1
.5

<
1

.0
0

.0

:i
 .

 G
 

2
.G

 
2

.0
 

2
.G

 
2
.G

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

30 30 20 3G 20 20 2G 20 30 20 30 20 50 50 30 30 50 30 50 50 50 50 30 20 20 10 <5 30 70 50 50 30 30 20 30 20 30 30 20 20 30 30 20 30 20

15
0

1
0
0

1
5
0

1
0
0

1
5
0

15
0

10
0

10
0

1
5
0

15
0

15
0

1
5
0

1
0
0

1
0
0

3
0
0

3
0
0

3
0
0

3
0
0

3
0
0

3
0
0

1
5
0

2
0
0

2
0
0

2
0
0

1
5
0 50 10

2
0
0

2
0
0

5
0
0

1
0
0

1
0
0

1
0
0 70

1
0
0

10
0

1
0
0

1 
50

1
0
0

1
0
0

1
0
0

1 
00

10
0

10
0

10
0

C
u

-p
p

m
S

50 50 30
2

0
0 5
0 50 30 50

1
0

0 5
0

5
0

5
0

5
0

5
0

5
0

7
0

7
0

5
0

7
0

7
0

7
0 7
0

7
0 5
0

5
0 1
0

1
0

2
0

0
1
0
0

1
0

0 7
0 5
0

5
0

5
0

7
0

7
0

7
0 7
0

7
0

7
0

7
0

1
0

0 7
0

70 7
0

L
a
-
p
p
m

s

20 20 20 50 30 30 50 30 50 30 30 30 30 30
N

20
N N N N

20 20 50 30 50

5
0
0

2
0
0 N N N N
30 50 20 30 20 50 20 30 30 20 30 30 30 50

M
o
~
 p
 p
m

s

N N N N N N N N N N N N
10
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
D
-
 p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
i 
-
p
p
m

s

50 50 50 50 50 50 50 5
0

70 5
0 50 5
0

50 5
0

10
0

10
0

1
0
0

10
0 70

10
0

1
0
0

10
0 70 70 70 <5 <5 70

10
0 1 
5

50 50 5
0 50 50 50 50 70 70 70 7
0 70 50 50 50

P 
b
-
p
p
m

S

30 20 20 20 30 20 20 20 50 30 30 30 30 50 20 20 20 20 20 10 20 20 20 20 20 15 15 15 1 
5

10 10 20 30 10 30 30 30 50 50 20 20 50 30 50 30

S
c
-
p
p
m

s

20 15 15 15 20 20 20 20 20 20 15 15 1 
5

15 20 30 30 30 30 30 1 
5

20 20 30 20 15 10 30 50 50 50 20 15 15 20 15 20 20 15 1 
5

15 20 1 
5

15 15

S
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a

o
le

 
I.

 
C

h
e

m
ic

a
l 

d
a

ta
 

fo
r 

s
tr

e
a

m
 

s
e
d
im

e
n
t 

a
n

d
 

m
o
ra

in
e
 

s
e

d
ii
r.

e
n

t 
s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/
 

A 
I 

a 
s
k
a

--
 c

o
n

 t
 i
 n

u
e
d

S
a

m
p

le
S 

r-
p
p
m

 
s

V
-p

p
m

 
s

W 
- 

p 
p 

m
Y

-p
p
m

 
s

Z
n
-p

p
m

 
s

Z 
r-

p
p
m

 
s

A
u

-p
p

m
 

a 
a

Z
n

-p
p

m
 

aa
S

b
-p

p
m

 
a 

a
C

d
-p

p
m

 
A

s
-p

p
m

 
aa

 
aa

S
R
0
4
6
9
S
 

S
R
0
4
7
0
S
 

S
R
0
4
7
1
S
 

S
R
0
4
7
2
S
 

S
R
0
4
7
3
S

S
R
O
W
.
S
 

S
K
0
4
7
5
S
 

S
R
0
4
7
6
S
 

S
R
O
A
7
7
S

S
R

0
4
7
9
S

 
S

R
O

A
B

U
S

 
S

R
0

4
3

1
 S

 
S

R
0

4
8

2
S

 
S

R
IK

8
4

S

S
R
0
4
8
5
S
 

S
R
O
<
,
8
6
S
 

S
R
0
4
3
7
S
 

S
R
0
4
3
8
S

S
R

O
A

9
1
S

 
S

R
0
4
9
2
S

 
S

R
0
4
9
.S

S
 

S
R

C
H

9
4
S

S
R
0
4
9
5
S
 

S
R
0
4
9
6
S
 

S
R
O
A
9
7
S

S
R

C
K

9
9

S

S
R

0
5

0
0

S
 

S
R

0
5

0
1

S
 

S
R

Q
5
0
2
S

 
S

K
0
5
0
3
S

 
S

R
0

5
0

4
S

S
R

0
5

0
5

S
 

S
R

0
5
0
6
S

 
S

R
0
5
0
7
S

 
S

R
0

5
0

8
S

 
S

R
0

5
0

9
S

S
R

0
5
1
U

S
 

S
R

0
5
1
 1

S
 

S
R

0
5

1
2

S
 

S
K

0
5

1
3

S
 

S
R

0
5

U
S

3
0
0

5
0
0

2
0
0

2
0
0

5
0
0

2
0
0
 

3
0
0
 

3
0
0
 

2
0
0
 

3
0
G

2
0
0

2
0
0

3
0
0

5
0
0

5
0
0

5
0
0

2
0
0

3
0
0

3
0
0

3
0
0

3
0
0

7
0
0

3
0
0

3
0
0

2
0
0

7
0
0
 

3
0
0
 

2
0
Q
 

2
0
0
 

2
0
0

2
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

7
0
0

7
0
0

7
0
0

7
0
0

5
0
0

2
0
0

5
0
0

3
0
0

3
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

3
0
0

2
0
0

2
0
0

3
0
0

3
0
0

1
0
0 5
0

3
0
0

5
0
0

3
0
0

3
0
0

2
0
0

2
0
0

2
0
0

3
0
0

3
0
0

3
0
0

5
0
0

5
0
0

3
0
0

3
0
0

3
0
0

3
0
0

2
0
0

2
0
0

N N tJ N N rj N N N N N N N N N N N 
.

N N N N N N N N N N N N N N N N N N N N N N N N N N N N

3
0
2
0

2
0
3
0

3
0

3
0
3
0

3
0
5
0

3
0 3
0

2
0
3
0

3
0

2
0

3
0
3
0

3
0 3
0

3
0

2
0
3
0

3
0
5
0 3
0

1 
5
0

1
0
0 5
0

5
0
5
0

5
0

3
0
3
0

2
0

3
0 3
0

3
0
3
0
3
0

3
0

3
0 5
0

3
0
3
0
3
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0

<
2
0
0

<
2
0
0

2
0
0

2
0
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0

<
2
0
0

2
0
0

2
0
0

2
0
0 N N

2
0
0

2
0
0

2
0
0

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N N N N N N N N

2
0
0

1
0
0

1
5
0

1
0
0

1
5
0

1
5
0

1
0
0

1
0
0

1
5
0

1
5
0

2
0
0

1
5
0

1
5
0

1
5
0 5
0

1
0
0

1
0
0 50 7
0

1
0
0

2
0
0

1
0
0

1
5
0

1
5
0

2
0
0

7
0
0

5
0
0

1
0
0

1
5
0

1
0
0

1
5
0

2
0
0

1
0
0

1
0
0

2
0
0

2
0
0

1
5
0

5
0
0

2
0
0

3
0
0

3
0
0

1
5
0

1
5
0

1
0
0

1
5
0

N rj N -- N N -
-
-
-

N -
-

N N N N -
-

_
_

-
-

N N N N N N N N N N N -
-

N N N N N N _
_

N N N N N N N .2
0

. 
50



ra
o

le
 

1
. 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
s
c
re

a
m

 
s
e
d
in

.e
n
t 

a
n

a
 

m
o
ra

in
e
 

s
e
d
im

e
n
t 

s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/
 

A
la

s
k
a

 '
c
o

n
ti
n

u
e

d

S
a
m

p
le

L
a

 t
 i

 t
u
ta

e
L
o
n
g
i 

tu
c
le

^ 0 00

S
R
0
5
1
 5
b

S
R
0
5
1
6
S

S
R
0
5
1
7
S

S
R
0
5
1
o
S

S
R
0
5
1
9
S

S
R
O
S
^
U
b

S
R
0
5
2
1
S

S
R
0
5
2
2
S

S
R
0
5
2
3
S

S
R
0
5
2
4
S

S
R
0
5
2
6
S

S
R
0
5
2
P
S

S
R
0
5
4
3
S

S
R
0
5
4
4
S

S
K
0
5
4
5
S

S
R
0
5
4
6
S

S
R
0
5
4
7
S

S
R
U
5
4
8
S

S
R
0
5
4
V
S

S 
R 
0 

5 
5 
0 

S

S
R
0
5
5
1
S

S
R
0
5
5
2
S
 

S
R
0
5
5
3
S

S
R
0
5
5
4
S

S
R
0
5
5
5
S

S
R
0
5
5
6
S

S
R
0
5
5
7
S

S
R
0
5
5
8
S

S
R
0
5
6
6
S

S
R
0
5
6
7
S

S
R
0
5
6
9
S

S
R
0
5
7
0
S

S
R
0
5
7
1
S

S
R
0
5
7
2
S

S
R
0
5
7
3
S

S
R
U
5
7
4
S

S
R
0
5
7
5
S

S
R
O
W
o
S

S
R
0
5
7
7
S

S
R
0
5
7
8
S

S
R
0
5
7
9
S

S
R
0
5
8
0
S

S
R
0
5
8
1
 S

S
R
0
5
8
2
S

S
R
0
5
8
3
S

60 60 60 60 60 6U 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60
 

oO 60 60 cO 60 60 oO 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60

22 23 25 24 24 2
> 25 22 19 21 1 
8

1 
7

21 30 30 2a 25 24 22 18 1 
8

1 
7

15 15 1 
4

1 
3

1 
3

13
1 0 1 3 6 8

1 
0

10 1 
1

1 
1

1 
1

1 
3

1 
5

1 
7

1 
6

25 28

37
9 7

51
2

22 20 16 59
5

59 42 30 19 31 20 36 22 34 52

9 0 
3
7 21 48 4
7 1
6 2

5
7 20 50 42 21 8 4 1
28 54 26 35 38 45 58 25 1 

5

14
8

14
8

14
8

1 
48

14
8

14
8

14
7

14
7

14
8

14
8

14
8

14
8

14
8

1
4
8

14
8

14
8

14
8

14
8

14
8

1 
48

14
8

14
8 

14
8

14
9

1 
49

14
9

14
9

14
9

1
4
8

14
8

14
8

1 
48

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

14
8

8 7 5 3
10 0 57 59
0 1 7 6

53 49 49 51 45 44 50 55 56 57 59
2 3 3 4 3

32 28 26 24 23 21 16 20 1 
8

21 25 21 23 22 15 17 20

55 1 
7

46 55 15 4
0 55 36 49 30 1 
5

35 55 1 
7

37 20
0

12
9

50 37 20
5 5

10 45 1 
9

29 11 20 55 20 23 36 45 50 45 39 29 20 25
0 7

55
9

F 
e
-
p
c
 t

 .
s 1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
5
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
0
.
0

5.
0

5.
0

3
.
0

3.
0

3.
0

3
.
0

3.
0

3
.
0

3
.
0

3
.
0

2.
0

1.
5

3
.
0

3.
0

3
.
0

2.
0 .7

2
.
0

1.
0

1.
5 .5

1.
5

1.
5 .5

1.
5

1.
0

1.
5

5.
0

1 
.5

1
.
0

3.
0

2.
0

1 
.0

M 
g 
- 
p 

c 
t 

.
s 3
.
0
0

3
.
0
0

5
.
0
0

3
.
0
0

3
.
0
0

7
.
0
0

5
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

1 
.5

0
1
.
0
0

1 
.0
0

1 
.
0
0

1 
.0
0

1 
.
0
0

1 
.0
0

1
.
0
0

1 
.0
0

1 
.0

0
1 
.0

0
1
.
0
0

1 
.O

U

1 
.0

0
1 
.0

0
1
.
0
0

.5
0

.
7
0

.
5
0

.
7
0

.
3
0

.7
0

.
7
0

.
3
0

.5
0

.
5
0

.7
0

1 
.0

0

.
5
0

.
5
0

.7
0

.
5
0

.
5
0

C
a
-
p
c
 t
 .

s 1
.
0
0

1 
.
5
0

5
.
0
0

2
.
0
0

1 
.
5
0

5
.
0
0

5
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1 
.
5
0

1 
.
0
0

.
7
0

1 
.
0
0

1
.
0
0

1
.
5
0

1 
.
5
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

.
7
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

.
7
0

.
5
0

.
5
0

.
7
0

.
5
0

.
7
0

1
.
5
0

.
5
0

.7
0

1 
.
0
0

1
.
0
0

1 
.
5
0

1 
.0

0
1
.
0
0

1
.
5
0

.
7
0

1 
.
0
0

T
i
-
p
c
 t

 .
s

.
3
0

.
3
0

.7
0

.
5
0

.5
0

.5
0

1 
.0

0
.
5
0

.5
0

.
5
0

.5
0

.3
0

.5
0

.7
0

.7
0

.
7
0

.7
0

.7
0

.7
0

.7
0

.
7
0

.
7
0

.5
0

.5
0

.
7
0

.7
0

.
5
0

.3
0

.
1
0

.3
0

.2
0

.3
0

.
1
5

.3
0

.
3
0

.1
5

.3
0

.3
0

.3
0

.5
0

.
3
0

.
3
0

.7
0

.5
0

.5
0

M
n
-
p
p
m

s

7
0
0

7
0
0

7
0
0

7
0
0

1
/
0
0
0

7
0
0

2
/
0
0
0

1
/
5
0
0

2
,
0
0
0

1
/
0
0
0

5
0
0

5
/
0
0
0

5
0
0

5
0
0

3
0
0

5
0
0

7
0
0

5
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

5
0
0

3
0
0

5
0
0

3
0
0

2
0
0

2
0
0

2
0
0

3
0
0

1
5
0

3
0
0

2
0
0

2
0
0

3
0
0

3
0
0

3
0
0

3
0
0

2
0
0

3
0
0

1
/
5
0
0

3
0
0

3
0
0

A
g
-
 p
p
m

s

N N N N N N N N N N N N N N N N N N N   N N N N N N N N N N N N N N N N N N N N N N N N N N

A
s
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m
 

B
-
p
p
m

s 
s

70 70 30 50
10

0 30 50 70 70 70 30 70
 
 

  
10
0

1
0
0

10
0

1
0
0

10
0

1
0
0

10
0

1
0
0

1
0
0

1
0
0

10
0 70

10
0 70 70 70 30 20 20 20 20 20

-
-
 

20 20 20 10 50 70 70 70 50 70 50

U
a
-
p
p
m

s

1 
/
O
O
O

7
0
0

5
0
0

7
0
0

7
0
0

2
0
0

30
0

5
0
0

7
0
0

5
0
0

1
/
0
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

7
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

70
0

7
0
0

1
/
0
0
0

7
0
0

7
0
0

1
/
0
0
0

1 
/
O
O
O

1 
/
O
O
O

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

5
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0



ra
D

I 
e 

I.
 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
s
tr

e
a
m

 
s
e
d
im

e
n
t 

a
n

a
 

m
o
ra

in
e
 

s
e
d
im

e
n
t 

s
a

m
p

le
s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t/

 
A 

I 
a
s
k
a
--

c
o
n
e
in

u
e
d

S
a

m
p

le
d
e
-p

p
m

s
B

i 
-p

p
m

C
o
-p

p
m

 
s

C 
r-

p
p
m

 
s

S
R
G
5
1
 5
S

S
R
0
5
1
6
S

S
R
0
5
1
 7

S
S
R
0
5
1
 Q
J

S
R
O
 5
1
9
S

S
R
0
5
2
Q
b

S
R
0
5
2
1
 S

S
R
0
5
2
2
S

S 
R 
U 

5 
2 
3 
S

S
R
0
5
2
4
S

S
R
0
5
2
6
S

S
R
0
5
2
7
S

S
R
0
5
A
3
S

S
R
U
5
A
<
,
S

S
R
0
5
A
5
S

S
W
0
5
A
6
S

S
R
0
5
A
7
S

S
R
0
5
A
8
S

S
R
0
5
A
V
S

S
R
0
5
5
U
S

S
R
0
5
5
1
 S

S
R
0
5
5
2
S

S
K
U
5
5
3
S

S
R
U
5
5
A
S

S
R
0
5
5
5
S

S
R
0
5
5
6
S

S
R
0
5
5
7
S

S
R
0
5
5
3
S

S
R
0
5
6
6
S

S
R
0
5
6
7
S

S
R
0
5
6
9
S

S
R
0
5
7
0
S

S
R
0
5
7
1
S

S
R
0
5
7
2
S

S
R
0
5
7
3
S

S
R
0
5
7
A
S

S 
R 
0 

5 
7- 
5 
S

S
R
0
5
7
6
S

S
R
0
5
7
7
S

S
R
0
5
7
8
S

S
R
0
5
7
9
S

S
R
0
5
8
0
S

S
R
0
5
8
1
S

S
R
0
5
3
2
S

S
R
0
5
8
3
S

2
.
0

2
.
0

1.
0

<f
.O

2.
J

2.
0

1.
0

1 
.0

1.
0

1.
0

1 
.0

1 
.0

1 
.0

1 
.0

0
.
0

1 
.0

1 
.0

0
.
0

1 
.0

1.
0

0
.
0

1.
0

0
 .
0

0
.
0

0
.
0

0
.
0

0
.
0

0
 .
0

<1
 .
0

0
 .
0

0
.
0

0
 .
0

N
<1

 .
0

0
.
0

0
.
0

0
.
0

<1
 .
0

<1
 .
0

0
.
0

<1
 .
0

0
 .
0

<1
 .
0

0
.
0

O
 .
0

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

3
0 30 30 20 30 50
 

30 50 50 30 20
 

50 15 15 15 15 15 15 15 1 
5

15
 

15 15 15 15 1b
 

15 15 N 5 N N N N
1
0 N

1
0 1
0 5

1 
5

10
 

10 70 10 N

10
0

10
0

15
0

10
0

10
0

5
0
0
 

10
0

15
0

10
0

50
0

1
5
0
 

10
0

15
0

15
0 70

10
0

10
0

10
0

10
0 70 70
 

10
0

10
0 70 10
0 7U
 

7U 70 20 70 50
 

70 70 70 70 50 50 50 70 70 70
 

70 70 70 50

C
u
-p

p
m

s

70 50 30 30 50 5
0

7
0

1
0
0

1
0
0 7
0 50 70 30 7
0 30 30 30 30 70 30 50 70 30 3
0

2
0 20 15 15 1
0 5 5 5 5 5

1 
5 5

1
0 5

1 
5

2
0

1
5 10 1
0

2
0 7

L
a
-
p
p
m

s

30 30 20 30 30

N N N N N

30 20 30 50 50 50 50 30 50 50 50 50 50 5
0 50 50 50 50 20 50 20 20 30 50 50 50 30 50 50 50 50 70 50 50 70

M 
o 
- 
p 
p 
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
i -
p
p
m

s

50 50 50 50 50

15
0
5
0

1
0
0 70 70 50 50 70 70 30 30 30 30 70 50 50 50 30 30 70 50 30 20
5

20

5
10
5

20 20

5
15
5

10 50 15 1 
5

30 20
7

P
b
-
p
p
m

s

50 30 50 30 30 20 5
0 30 50 20 50 50 15 10 10 10 10

0
0 10 10 10 10 10 10 10

0
0

0
0
0
0 N N N N N N N N N N N N N N N N N

S
c
-
p
p
m

s

15 15 30 15 15 30 30 30 30 3U 20 15 20 20 15 20 20 20 20 15 15 20 15 20 15 15 15 10 10 1 
5

10 15 10 15 15

5
10 10 10 15 10 10 15 15 10

S
n
-
p
p
m

s

N N N N N

2
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
I I I I -I I -I I I I I-1 I . I -I I I - »-. I I I I I I I I -I I I -1 . I I -I -I -I . I I I .1 I I I I I I

I -I 
I I

i I i I i I i i i I i I I I i i I I I I I i I i I I i I I I I I I I I I I J J I 
I i i I I i I i i i i I i I I i I i I i i i I I I » i i I I i i i I I I I I I I

I i I I I i I I I I I I I I i I I I I i i I I I » I I I I i I » I I | 
I i I I i i i I i I I i i I i I I I I i 11111:11111 I I I I I

gin u-> in in

a «  . Z Z Z Z ZZ222 ZZZZZ 2ZZZZ 2ZZZZ ° Z Z Z Z Z°. .21 ZZ22Z ZZZZZ

ooooo ooooo ooooo ooooo ooooo ooooo ooooo
O O O u"> in O O O u"> u"> O O O in O en u"> (» . en cr> OOOOO O O O in O (» . O O O in

OOOOO OOOOO OOZ-2Z ZZZZZ Z2ZZ2 2ZZZZ Z2ZZZ ZZZZTZ =ZOZZ 
OOOOOOOOOOOO

E C

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO o</imu"iO u"»u">OCTO
rO'OfO'Oro Kiroror-oj T-ror-rvj»  T  »-« «  KI T-T-roojf\j

zz z

ooooo ooooo ooooo ooooo ooooo 00030 00.300 ooooo ooooo
OOOOO OOOOO OOu"»u"»O u"»u"»u"»u"»ir> Our»u^Oir> OOr>-mo u"iOu"»OO ir\Ou^N-ir> r*-.r*--Or>-Lr»
rvj f\j f\j rvj rvj r\j r\j m m ro rvj rvj »  »  «  T^ ^- r~ T  T^ T^ t  ^  »  ^  «~ T  T* ^- T~ ^- t^ T  t^

OOOOO 'DOOO'-J
ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo

ui V) co to !/) '_o to to to '-o './» to to to i/> totocococo oo to  /> co to 1/1 i/>  /) i/> to y)i/)co;/>to :o to >,o co to co 1 co 1/1 co

« « «     .  (\i r\t r\t r\i i\i r\i r\i ^j ~j *t *t *f ~j ^ \n ininu-»u-»ir\ inu-»u->oO -or-r-f^-r- N-N-r^-r^N- ^.oOTOrOtJ
Ln*nur\u^Ln Lr>ir\LOLr>in ir\mLr*inir\ ir\Lnmi/-\ur\ u-imuncnm unLnm^nm 'j^ir\in'nur\ uni/^ioi/^m i/-»i/^Lnmm
OOOOO OOOOO OOOOO OOOIDO OOOOO O3OOO OOOOO OOOOO OOOOO
QjccojCKcc 3:2:0:0:0: 0:0:0:0:0: 0:0:0:0:0: 0:0:0:0:0: 0:0:0:0:2: 0:0:0:0:0: 0:0:0:0:0: 3:0:0:0:0:
l/ICOCOOOCO COCOCOCOCO COCOt/>l/)CO l/)COCOCOCO COCO(/lcOU1 l/ll/ICOCOCO COV>COl/lcO COCOCOCOl/> cOCOcOCOCO

170



T
a
D
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
a
n
a
 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 

A 
la
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

La
 t

 i
 t
u
d
e

L
o
n
g
 i

 t
u
d
e

S
R
0
5
8
4
S

S
R
0
5
8
6
S

S
R
0
5
3
7
S

S
R
0
5
8
8
S

S
R
0
5
3
9
S

S
R
0
5
9
3
S

S
R
0
5
9
4
S

S
R
0
5
9
5
S

S
R
0
5
9
6
S

S
R
0
5
9
7
S

S
R
0
5
9
o
S

S
R
0
6
0
0
S

S
R
0
6
0
1
S

S
R
0
6
0
2
S

S
R
O
o
0
3
S

S
R
0
6
0
4
S

S
R
0
0
0
5
S

S
R
0
6
0
6
S

S
R
O
o
0
7
S

S
R
0
6
0
8
S

S
R
0
6
0
9
S

S
R
0
6
1
0
S

S
R
0
0
1
 1
S

Sr
t 
0
6
 1 
2S

S
R
0
0
1
3
S

S
R
0
6
1
 4
S

S
R
0
6
1
 5
S

S
R
0
6
1
6
S

S
R
0
0
1
 7
S

S
R
0
6
1
8
S

S
R
0
6
1
9
S

S
R
0
6
2
0
S

S
R
0
6
2
1
3

S
R
0
6
2
2
S

S
R
O
o
2
3
S

S
R
0
6
2
4
S

S
R
0
6
2
5
S

S
R
O
o
2
6
S

S
R
0
0
2
7
S

S
R
0
6
2
8
S

S
R
0
6
2
9
S

S
R
O
o
3
0
S

S
R
O
o
3
1
 S

S
R
0
6
3
2
S

S
R
0
0
3
3
S

60 6
0

60 cO 60 60 60 00 60 6
0

6
0
6
0

60 6
0 60 60 6
0 60 0
0

6
0 60 60 60 6
0

6
0 60 60 6
0

0
0 6
0

60 6
0

6
0

6
0

60 60 60 60 60 6
0

0
0 60 60 6
0
6
0

29 3
5

37 37 4
U 34 35 37 4
3 44 44 42 33 39 34 3
0

29 27 2
6

4
9 52 53 31 29 31 35 34 34 33 42 3
9 5
0

5
0
4
9

4
7 4
7

4
9 4
8

41 4
4

4
4

41 39 3
7 38

35 51 32 48 35 14 17 3
6 6

21 4
8 4
6 53 34 55 37 10 55 5C 54 54 30 4

53
3

47 40 18 16
4

49 35 32 17 15

0
45 12 30 35 56 55 20 58 36

1 
48

1 
48

1
4
8

1
4
8

1 
48

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1 
4
8

1
4
8

1
4
b

1
4
8

1
4
8

1 
48

1
4
8

1
4
8

1
4
7

1
4
8

1
4
7

1
4
5

1
4
8

1
4
8

1 
48

1 
4
8

1
4
8

1
4
8

1
4
8

1 
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1
4
8

1 
48

1
4
8

1 
4
8

1
4
8

1
4
8

1
4
8

1 
4
8

1 
4
8

1 
4
b

9
15 12 12 17 17 18 18 13 10

7 9 6
1
0 7 1 0 3

5
8 1

57
2

13 24 2
6

2
3
2
6 25 24 4
0

39 3
0

3
5 39 3
7 4
3 25 29 3
6 3
3 28 24 2
8

28 21

13
3

1 
7

22 40 53
0

21
6

55 4
5 51 45 28
0 9

1 
2 3

3
0

51 22 51 2
o 15 10 45
5

35 41 3
8

3
0 4
7

4
o 5

5
0

3
0 5
1
0

2
0 1
0 0 5
5
0

3V 2
6

F 
e
-
p
c
 t

 .
s

3
.
0

2
.
0

2
.
0

2
.
0

3
.
0

5
.
0

3
.
0

3
.
0

2
.
0

7
.
0

2
.
0

2
.
0

1
.
5

1
.
0

3
.
0

5
.
0

1
.
5

3
.
0

5
.
0

1
.
0

1
.
0

1
.
0

2
.
0

1
.
0

2
.
0

2
.
0

3
.
0

3
.
0

3
.
0

1
.
0

1
.
5

1
.
0

1
.
5

1
.
5

1
.
5

1
.
5

1
.
5

2
.
0

2
.
0

2
.
0

2
.
0

1
.
5

2
.
0

1 
.5

5
.
0

M
g
-
p
c
 t

 .
s 1
.
0
0

.
7
0

.
7
0

.
7
0

.
7
0

1 
.
0
0

1 
.
0
0

1
.
0
0

1
.
0
0

1
.
5
0

1
.
5
0

1 
.
0
0

1
.
0
0

.
5
0

1
.
0
0

1
.
5
0

.
5
0

.
7
0

1 
.
0
0

.
7
0

.
3
0

.
5
0

.
7
0

.
2
0

.
7
0

.
7
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

.
7
0

.
7
0

.
7
0

1 
.
0
0

1 
.
0
0

1
.
0
0

.
7
0

1 
.
0
0

1
.
0
0

1
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1
.
5
0

1 
.
0
0

1 
.
5
0

C 
a
-
p
c
 t

 .
s 1
.
0
0

.
5
0

.
5
0

.
7
0

.
7
0

1 
.
5
0

.
7
0

.
7
0

1 
. 
0
0

2
.
0
0

2
.
0
0

1
.
5
0
 

.
2
.
0
0

1 
.
0
0

1 
.
5
0

2
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
5
0

1
.
0
0

1 
.
0
0

1 
.
0
0

.
7
0

1 
.
0
0

1
.
0
0

.
5
0

.
7
0

1 
.
0
0

.
7
0

.
7
0

.
7
0

.
5
0

. 
7
0

.
7
0

.
7
0

.
5
0

1 
.
0
0

.
5
0

.
7
0

.
5
0

.
7
0

.
2
0

.
5
0

1 
.
0
0

.
5
0

T 
i -
p
c
 t

 .
" 
s

.
5
0

.
5
0

.
3
0

.
3
0

.
7
0

.
7
0

.
7
0

.
5
0

.
7
0

.
7
0

.
3
0

.
5
0

.
3
0

.
5
0

.
5
0

.
7
0

.
5
0

.
5
0

1 
.
0
0

.
3
0

.
3
0

.
2
0

.
5
0

.
5
0

.
5
0

.
7
0

.
7
0

.
7
0

.
7
0

.
5
0

.
3
0

.
2
0

.
3
0

.
5
0

.
5
0

.
2
0

.
3
0

.
5
0

.
5
0

.
5
0

.
5
0

.
3
0

.
5
0

.
3
0

.
7
0

M
n
-
p
p
m

s

7
0
0

1
/
5
0
0

5
0
0

7
0
0

7
0
0

1
/
0
0
0

7
0
0

5
0
0

7
0
0

7
0
0

7
0
0

7
0
0

3
0
0

3
0
0

7
0
0

5
0
0

3
0
0

7
0
0

7
0
0

3
0
0

2
0
0

3
0
0

5
0
0

3
0
0

3
0
0

3
0
0

5
0
0

1
/
0
0
0

5
0
0

3
0
0

1
5
0

3
0
0

3
0
0

3
0
0

5
0
0

3
0
0

3
0
0

3
0
0

3
0
0

5
0
0

3
0
0

3
0
0

3
0
0

3
0
0

7
0
0

A
g
-
p
p
m

s

N N N N N N N N N N N N N
. 
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
s
-
p
p
m
 

A
u
-
p
p
m

s 
s

N N N N N N N N N N N N N 
-
-

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

8
-
p
p
m

* 
S 1
0
0 7
0

7
0

5
0

1
5
0

1
0
0 7
0

7
0

7
0

70

1
0
0 5
0

5
0

2
0 5
0

30 2
0

2
0 1
0

2
0

<
1
0 70 70 1
0
7
0

1
0
0

1
0
0

1
0
0

1
0
0 5
0 7
0
7
0

7
0

70 70 50 70
1
0
0 7
0
7
0

7
0

1
0
0 70 5
0

1
0
0

8
a
-
p
p
m

s

7
0
0

7
0
0

7
0
0

' 
7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

5
0
0

5
0
0

7
0
0

5
0
0

7
0
0

5
0
0

5
0
0

7
0
0

5
0
0

7
0
0

5
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

5
0
0

5
0
0

7
0
0

7
0
0

7
0
0

5
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0



T
a

c
le

 
1

. 
C

h
e

m
ic

a
l 

d
a
ta

 
fo

r 
s
tr

e
a
m

 
s
e
a
im

e
n
t 

a
n
a
 

m
o
ra

in
e
 

s
e

d
im

e
n

t 
s
a

m
p

le
s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/

 
A

I 
as

k
a
--

c
o
n
ti
n
u
e
d

S
a

m
p

le

S
R

U
5

8
4

S
 

S
R

0
5
S

o
S

 
S

R
U

5
8

7
S

 
S

R
O

S
oo

S
 

S
K

G
5
8
9
S

S
R

U
5

V
3

S
 

S
R

0
5
9
4
S

 
S

R
0
5
9
5
S

 
S

K
U

5
9

6
S

 
S

R
0
5
9
7
S

S
R

0
5
9
K

S
 

S
R

0
6
0
0
S

 
S

R
0
6
0
1
S

 
S

R
0
6
0
2
S

 
S

R
0

6
0

3
S

S
R

0
6

0
4

S
 

S
R

O
oC

S
S

 
S

R
0

6
0

6
S

 
S

R
0

6
0

7
S

 
S

R
O

oG
dS

S
R

0
6

0
9

S
 

S
R

0
6
1
U

S
 

S
R

Q
o

llS
 

S
R

0
6
1
2
$
 

S
R

0
6
1
3
S

S
R

U
6
1
4
b
 

S
R

0
6
1
5
S

 
S

R
D

6
1
6
S

 
S

R
0
6
1
7
S

 
S

R
0

6
U

S

S
R

0
6

1
9

S
 

S
R

0
6

2
0

S
 

S
R

0
6
2
1
S

 
S

R
0

6
2

2
S

 
S

R
0

6
.2

3
S

S
R

0
6
2
4
S

 
S

R
0
6
2
5
S

 
S

K
0

6
2

6
S

 
S

R
0
6
2
7
S

 
S

R
0
6
2
8
S

S
R

0
6

2
9

b
 

S
R

U
6
3
U

S
 

S
R

0
6

3
1

5
 

S
R

0
6

3
2

S
 

S
R

0
6
3
3
S

B
e
-
 p
p
m

s <1
 .
U

<1
 .
0

<1
 .

 0
<1

 .
0

<1
 .
0

<
1
.
0

<
1
.
0

<1
 .
0

<
1
.
0

<1
 .
0

< 
1 

. 
0

<1
 .
0

<1
 .
0

N 1 
.0

< 
1 

. 
0

< 
1 

. 
0

1.
0

<1
 .
U

1 
.0

1 
.0

<
 1

 
. 
U

<1
 .
0

1 
. 
5

1 
.0

< 
1 

. 
0

<1
 .
U

< 
1 

. 
0

<1
 .
0

< 
1 

. 
0

[Si

< 
1 

. 
0

<1
 .
0

N
<1

 .
0

<1
 .

0
<
1
.
0

1 
.0

1 
.U

<1
 .

 0

<1
 .
U

< 
1 

. 
0

< 
1 

. (
J

<1
 .
0

<1
 .
U

b
i
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Co
-p
pr
c

s

15 15 15 1 
5

15 3U 15 15 15 2
0 15 15 10 10 20 15 10 15 15
N N M

15
N 10 15 20 15 15 10 10 10 10 15 10 10 10 15 10 15 10 10 15 10 20

C 
r-

p
p
m

 
s

7
0

7
0

7
0

7
0

1
0

0

1
5
0 7
0

1
0

0 7
0

1
5

0 7
0

7
0

5
0 5
0

7
0

7
0

5
0

7
0

7
0

10
U 50 50 50
N 

50 7
0

1
5

0 7
0

7
0

7
0

7
0

7
0

7
0

7
0 7
0 7
0

1
0

0
10

0 70
1
0
0

' 
1
0
0
 

7
0

 
7

0
 

7
0

1
0

0

C 
u
-p

p
m

s

3
0

2
0

1
0

1
0

3
0 50 30 20 30 50 5
0

2
0 1 
5 5

5
0

1
0

1
0

15
7 5

<5
 5

1 
5 

<5 15 2
0

3
0 30 1 
5

1
0 1 
5

1 
5

15 15 1 
5

1 
5

2
0

5
0

1
5 1 
5

1 
5

1 
5

1 
5

1
5

3
0

L
a
-
p
p
m

s

50 3
0 20 20 3
0

3
0 30 3
0 3
0

2
0

3
0 30 30 3
0 50 3
0

5
0
3
0

3
0 3
0

3
0

7
0 3
0

2
0
0 50 2
0

2
0

2
0 2
0

30 20 3
0 30 30 50 3
0

3
0 3
0

3
0

3
0 3
0

3
0 30 3
0

3
0

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Ni
 -
p
p
m

s

3
0 3
0

2
0 2
0

5
0

50 5
0
3
0

3
0 5
0

3
0
1
0 1 
5 5

3
0

1
0 10 2
0

2
0 5 5 5

1 
5 N

1 
5

3
0 5
0

3
0 5
0

2
0

2
0
3
0

2
0

3
0 30 2
0 3
0

5
0
3
0

3
0

3
0
2
0

3
0 2
0

5
0

P
b
-
p
p
m

s

15
N N N

1
0

15 10
<
1
0 1
0

10 1 
5

<
1
0

<
1
0 N
15

<
1
0 10 10

<
1
0

<
1
0

<
1
0

<
1
0 10

<
1
0 10 1
0 10 10
N N N N

<
1
0

0
0

<
1
0

<
1
0 15 1
0 1
0

10 1
0

1
0

1
0

<
1
0 1
0

S
c
-
p
p
m

s

15 15 15 15 15 1 
5

15 10 1 
5

2
0

15 15 10 15 1 
5

1 
5

1 
5

15 20 15 10 10 10 10 10 1 
5

15 1 
5

15 10 10 1
0 10 10 1 
5

10 10 15 1 
5

15 15 10 10 10 15

S
n
r
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
  

N N N N N N N N N N N N N



T
a
b
le

 
1

. 
c
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
s
tr

e
a

m
 

s
e
d
im

e
n
t 

a
n
a
 

m
o

ra
in

e
 

s
e

d
im

e
n

t 
s
a

m
p

le
s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A 

la
s
k
a
--

c
o
n
ti
n
u
e
d

S 
am

p 
Ie

S 
r-

pp
m

V
-p

p
m

 
s

W
-p

p
m

 
s

Y
-p

p
m

 
s

Z
n
-p

p
m

 
s

Z 
r-

p
p
m

 
s

A
u

-p
p

m
 

a
a

Z
n
-p

p
m

 
a
a

S
b
-p

p
m

 
a
a

C
d

-p
p

m
 

a
a

A
s
-p

p
m

 
a

a

S
R
0
5
8
0
S
 

S
K
0
5
8
7
S
 

S
R
G
5
8
&
S
 

S
R
O
b
b
9
S

S
R
O
S
9
3
S
 

S
R
0
5
9
4
S
 

S
R
0
5
9
5
S
 

S
R
0
5
9
&
S
 

S
R
0
5
9
7
S

S
R
0
5
9
6
S
 

S
R
0
6
0
U
S
 

S
R
0
6
G
1
S
 

S
R
0
6
0
2
S
 

S
R
0
6
0
5
S

S
R

0
6
0
5
S

 
S

R
0
6
U

6
S

 
S

R
0
6
0
7
S

 
S

R
0
6
0
3
S

S
R

G
&

09
S

 
S

R
O

&
1

0
S

 
S

R
Q

61
 1

S
 

S
R

0
6
1
 2

S
 

S
R

O
&

1 
3S

S
R

G
6
1
4
S

 
S

R
0
6
1
5
S

 
S

R
0
6
1
o
S

 
S

R
0
6
1
 7

S
 

S
R

O
b

ld
S

S
R
0
6
1
9
S
 

S
K
G
6
2
0
S
 

S
R
0
6
2
1
S
 

S
R
U
6
2
2
S
 

S
R
0
6
2
3
S

S
R
0
6
2
A
S
 

S
R
0
6
2
5
S
 

S
R
U
6
2
&
S
 

S
R
0
6
2
/
S
 

S
K
G
6
2
8
S

S
R
0
6
2
9
S
 

S
R
0
6
3
0
S
 

S
R
0
6
3
1
S
 

S
R
U
6
3
2
S
 

S
R
0
6
3
3
S

iO
O

20
0

20
0

2U
U

20
0

20
0

20
0

2U
O

20
0

20
0

3U
U

20
0

20
0

20
0

30
0

30
0

20
0

20
0

20
0

20
J

20
0

20
0

2 
JO

20
0

20
0

20
0

20
0

20
J

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

2u
O

20
0

20
0

20
0

20
0

10
10
0

10
0

10
0

2
0
0

15
0

15
0 70

1
0
0

2
0
0

10
0

10
0 70

1
0
0

20
0

15
0

1
0
0

10
0

15
0 70 50 50

1 
00 30 70

1 
00

10
0

10
0

15
0 70 70 70 70 70

1 
00 70 70

10
0

10
0

10
0

10
0 70

10
0 70

20
0

N n N N N N N N fj N N N N N N N N N U N N n N N N M N N N (4 N N N N N N N N N N N N N N tJ

2G 20 20 1 
5

30 2
0
2
0 1 
5

20 3
0

2
0

20 20 3
0 30 3
0 20 2
0
3
0

30 3
0

30 20 5
0

30 2
0 3
0

30 1 
5

1 
5

1 
5

15 1 
5

1 
5

3
0 1 
5

1 
5

1 
5

1 
5

15 1 
5 N

1 
5

1 
0

20

N r; N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

1
0
0

1
0
0 70

1
0
0

1
5
0

1
0
0

1
0
0 70 70

1
0
0

1
0
0 70

1
5
0

15
0

2
0
0

3
0
0 70

1
0
0

1
x
0
0
0

3
0
0

3
0
0

1
0
0 70

7
0
0
7
0

1
0
0

1
0
0

1
0
0 70

1
5
0

1
0
0 70

1
0
0

1
0
0

1
0
0 70 7
0

1
0
0 7
0

1
0
0

1
5
0 70 7
0 7
0

2
0
0

N N N N N N N N .2
5

.2
5

N N  N N N N N N N N N N N N N N N N .
2
0

N .1
5

N N N .
4
0

N .1
0

N N N N N N N



T
a
b
l
e
 

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 

fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
a
n
a
 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 
AI
 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

S
R
0
6
3
4
S
 

S
R
0
6
3
5
S
 

S
R
0
6
3
6
S

S
R
0
6
3
9
S

S
R
U
6
4
U
S
 

S
R
0
6
4
1
S
 

SR
Uo
4<
:S
 

Sr
t0
64
3S
 

S
R
G
6
4
4
S

S
R
0
6
4
5
S
 

S
R
G
6
4
6
S

La
 t

 i 
t 
u
d
e

60
 
52
 

51
) 

60
 
50
 
40

 
60
 
52

 
15
 

60
 
51

 
2 

60
 
52

 
22

60
 
53
 
39

 
60
 
58
 
27
 

60
 
57

 
56
 

60
 
57

 
52

 
60
 
3a
 
52

60
 
34

 
53

60
 
37

 
34

L
o
n
g
i
 t
ud
e

1 
49
 
15
 
41

14
9 

12
 
40

14
9 

9 
18

14
3 

53
 
32

14
8 

43
 
50

14
8 

43
 
56

1
4
8
 
45
 
17

14
8 

53
 
20

14
9 

1 
7

14
9 

23
 
55

14
9 

24
 

2
14
9 

24
 

0

F
e
-
p
c
t
.

s 2
.
0
 

3
.
0
 

2.
0 

1.
5 

1.
5

2
.
0
 

1.
5 

1.
5

2
.
0
 

1.
5

M
g
-
p
c
t
.
 

s

.
7
0

1 
.5
0

1 
.0

0
.
7
0

.5
0

1 
.0
0

.7
0

.5
0

1 
.0

0
.7

0

.7
0 

.7
0

C
a
-
p
c
t
.

s

.
2
0
 

.
7
0
 

.
5
0
 

.
5
0
 

.
3
0

.
7
0
 

.
7
0
 

.
7
0
 

.
5
0
 

1 
.
0
0

1
.
0
0

1 
.
0
0

T 
i
-
p
c
 t
- 

s

,5
0 

,7
0 

,3
0 

,3
0 

,3
0

,3
0 

,3
0 

,3
0 

,5
0 

,3
0

,3
0 

,3
0

M
n
-
p
p
m

s

5
0
0
 

7
0
0

3
0
0

3
0
0

3
0
0

5
0
0
 

3
0
0

2
0
0

5
0
0

3
0
0

3
0
0
 

3
0
0

A
g
-
p
p
m

s

N N N N N N N N N N N N

A
s
-
p
p
m

S

N N N N N N N N N N N N

A
u
-
p
p
m
 

B
-
p
p
m

s 
s 1
0
0
 

10
0

1
0
0 70 70 70
 

70 70
1
0
0 70

-7
0 70

B
a
-
p
p
m

s

7
0
0
 

7
0
0

5
0
0

7
0
0

5
0
0

7
0
0
 

7
0
0

5
0
0

7
0
0

7
0
0

5
0
0
 

7
0
0



T
a
b
l
e
 

1.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

s
t
r
e
a
m
 
s
e
d
i
m
e
n
t
 
an

d 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 

A 
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

S
R

G
o
3
5
S

 
S

R
G

6
3

6
S

 
S

R
G

6
3

8
S

 
S

R
0
6
.S

9
S

S
R

0
6
A

O
S

 
S

R
0

6
4

1
S

 
S

R
O

&
A

2S
 

S
R

0
6

4
3

S
 

S
R

0
6

4
4

S

S
R

0
6
A

5
S

 
S

R
0
6
A

6
S

B 
e
-p

p
m

s
B

i -
p

p
m

s
C 

o
~

p
p
m

s
C 

r-
p
p
n
i 

s
C 

u
-p

p
m

s

0 G 0 (j G 0 C 0 0 0 o C

N N N N N N N N N N N N

15 15 15 10 10 15 15 15 20 15 15 15

70 70
10

0 70 70 70
10
0

10
0

1
5
0 70 70 70

5
0

3
0

3
0 2
0

2
0

3
0

3
0

2
0

3
0

3
0

3
0

3
0

L
a
-
p
p
m

s

30 20 20 20 20 20 20 20 30 20 20 30

M
o
-
p
p
m

s

N N N N N N N N N N N N

N
b
-
p
p
m

s

N N N N N N N N N N N N

Ni
 -
p
p
m

s

30 50 30 30 30 3
0 30 30 7
0 30 30 3
0

P
b
-
p
p
m

s

<
1
0 10 10

<
1
0

<
1
0 10
N N

<
1
0 N N

<
1
0

S 
c
-
p
p
m

s

15 15 15 10 10 15 15 10 15 15 10 10

S
n
-
p
p
m

s

N N N N N N N N N N N N



T 
a 
D 

I 
e 

I.
 

C 
h 
e 

IT, 
i 
c 
a 

I 
d
a
t
a
 
f
o
r
 
s
c
r
e
a
m
 
s
e
d
i
m
e
n
t
 
a
n
d
 
m
o
r
a
i
n
e
 
s
e
d
i
m
e
n
t
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

S 
r-

p
p
m

 
s

V 
- 

p 
p 

r,i 
s

W
-p

p
m

s
Y

-p
p
m

s
Z 

n
-p

p
m

s
Z 

r-
p
p
m

s
A

u
-p

p
m

 
a

a
Z

n
-p

p
m

 
a

a
S

b
-p

p
m

 
a
a

C
d
-p

p
m

 
a

a
A 

s
-p

p
m

 
a

a

S
R
0
6
3
4
S
 

S
R
0
6
3
5
S
 

S
R
0
6
3
6
S
 

S 
R 
0 
6 
3 
8 
S 

S
R
0
6
3
9
S

S
R
0
6
4
Q
S
 

S
R
O
o
A
I
S
 

S
R
0
6
4
2
S
 

S
R
0
6
A
3
S
 

S
R
0
6
A
4
S

S
R
0
6
A
5
S
 

S
R
0
6
A
6
S

2
U
O
 

2
0
0
 

2
0
0
 

2
0
0
 

10
0

20
0 

20
0 

20
CJ

 
30

0 
20

0

20
0

2
0
0

1
5
0

20
0

1
0
0

7
0 7
0

1
0

0 7
0

7
0

2
0
0

1
5

0

1
0
0

1
0

0

1 
5

20 1
5

1 
5

1 
5

1 
5

1
5

1 
5

3
0

1 
5

1
5 1 
5

1
0
0

1
0
0

2
0
0 7
0

7
0

1
0
0

1
0
0

1
0
0

1
5
0 7
0

7
0
7
0

N .
0
5

N N N N N N N N N N

C
)

J



C 
14

.
T

a
o
le

 
I
I
.
 

C
h
e
m

ic
a
l 

d
a
ta

 
fo

r 
n

o
n
m

a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o
n
c
e
n
tr

a
te

 
s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t*

 
A

la
s
k
a
 

n
o

t 
d
e
te

c
te

d
; 

<
/ 

d
e

te
c
te

d
 

b
u

t 
b
e
lo

w
 

th
e

 
li
m

it
 

o
f 

d
e

te
rm

in
a

ti
o

n
 

s
h
o
w

n
; 

>
/ 

d
e
te

rm
in

e
d
 

to
 

b
e
 

g
re

a
te

r 
th

a
n
 

th
e

 
v
a
lu

e
 

s
h

o
w

n
.]

S
a
m

p
le

00
1 
3C

 
Q
0
1
6
C
 

0
0
2
0
C
 

0
0
3
2
C
 

0
0
4
G
C

0
0
4
1
 C

 
O
C
4
5
C
 

0
0
4
9
C
 

0
0
5
2
C
 

0
0
5
3
C

0
0
5
6
C
 

0
0
6
9
C
 

0
0
7
7
C
 

0
0
7
&
C
 

00
81
 C

0
0
8
3
C
 

O
U
8
5
C
 

0
0
9
1
 C

 
0
0
9
2
C
 

0
0
9
5
C

0
0
9
7
C
 

0
0
9
8
C
 

0
0
9
9
C
 

0
1
U
U
C
 

0
1
0
5
C

0
1
0
6
C
 

0
1
0
7
C

*
*
0
1
0
3
C
 

0
1
0
9
C
 

01
 1

 O
C

01
 1
2C
 

01
1 

3C
 

01
 1

 A
C

**
01
 1

 5
C

*
*
*
0
1
1
&
C

01
 1

 7
C

**
* 
01
 1

 9
 C
 

01
 2
0
C
 

0
1
2
1
C

*
*
0
1
2
3
C

01
 2

 A
C
1 

01
 2
5
C
 

01
 2
6
C
 

0
1
3
7
C

La
t 

i 
tu
de

60
 
22

 
38

60
 
27

 
A 

5
60

 
2A
 
52

6U
 
21
 
A5

60
 
12

 
32

60
 
12

 
35

60
 
16

 
13

60
 

21
 

8
60

 
21
 
30

60
 
21
 
50

60
 
17

 
0

60
 

2 
8

59
 
49

 
3

59
 
48
 
A5

59
 
51
 

12

59
 
53

 
55

59
 
58
 

22
6U

 
3 

55
59
 
5A
 
50

59
 
57

 
30

60 60 60 60 60

0 
12

0 
2

0 
53

1 
38

5 
25

60
 

7 
12

6J
 

6 
A2

6
0
1
1
 

0
60
 

1 
2 

0
60
 
13
 
52

60
 
15

 
35

14
 
35
2

55
60
 

1 
9 

A

60 60
 
13

60
 

9

01
 7
5
C

60
 
17

 
58

60
 
15

 
Ad

60
 
15

 
AO

60
 

1 
7 

A5
60
 

0 
50

6d
 

7 
30

 
60
 
20
 

2 
60
 
22

 
2 

 5
9 

54
 

8 
60
 
59
 
22

L
o

n
g

 i
 t

 u
d

e

1
A

8
 

9 
1
0

1A
8 

A 
4

0
1
4
8
 

3 
50

1A
7 

A1
 

3
0

1A
7 

A
7 

2
0

1A
7 

4
5

 
22

1
4

7
 

5
0

 
4
8

1
4

7
 

4
5
 

45
1
4
7
 

4
9
 

3
0

1
4
8
 

1
5

 
5

0

1
4

8
1

5
 

0
1
4
7
 

59
 

44
14

7 
53

 
22

1
4

7
 

4
3

 
50

1
4
7
 

3
6

 
48

1
4

7
 

4
3
 

28
14

7 
3
9
 

1
0

1
4
7
 

5
0

 
12

14
7 

30
 

30
1

4
7

 
2
6
 

0

1
4
7
 

2
6
 

50
1
4
7
 

2
6
 

45
1

4
7

 
2
6
 

42
1
4
7
 

2
3
 

U
1
4
7
 

1
7
 

2
0

1
4
7
 

14
 

45
1
4
7
 

12
 

30
1
4
7
 

7 
5
0

1
4

7
 

5 
10

1
4

7
 

1 
0

14
7 

6 
12

1
4
7
 

11
 

42
1

4
7

 
15

 
22

1
4

7
 

2
0

 
2
8

1
4

6
 

34
 

12

1
4
6
 

3
6
 

58
1
4
6
 

4
0

 
42

1
4
6
 

3
3
 

43
1
4
6
 

2
9
 

2
1

4
7

 
4 

32

14
7 

0 
3

0
1
4
7
 

0 
15

1
4
7
 

5 
2

1
4

7
 

4
7
 

47
14

7 
57

 
38

F
e
-
p
c
 t

 .
s 3
.
0

1 
.0

5.
0

7
.
0

7
.
0

7.
0

7
.
0

7
.
0

7.
0

3
.
0

3
.
0

5
.
0

2
.
0

3.
0

3
.
0

2
.
0

2
.
0

7
.
0

3
.
0

5.
0

3
.
0

3.
0

5.
0

3
.
0

1
0
.
0

7
.
0

7.
0

2
.
0

3.
0

3
.
0

7
.
0

3
.
0

3.
0

1
0
.
0

7
.
0
_

1
0
.
0

7
.
0

5
.
0

1
0
.
0

7.
0

5.
0

3.
0

3
.
0

5.
0

3.
0

M
g
-
p
c
 t

 .
s

.
7
0

.3
0

5
.
0
0

3
.
0
0

5
.
0
0

5
.
0
0

5
.
0
0

5
.
0
0

2
.
0
0

.
7
0

.
7
0

1
.
5
0

.
5
0

.
5
0

.
7
0

.
7
0

.
5
0

1 
.
0
0

.
5
0

.
7
0

. 
70

. 
70

.
7
0

.
7
0

.
7
0

.
5
0

.
5
0

.
3
0

.
7
0

..
50

.
7
0

.
5
0

.
7
0

3
.
0
0

.
5
0

.
5
0

1 
.
0
0

.
5
0

.
5
0

.7
0

1
.
0
0

.
7
0

.
7
0

.
7
0

1 
.
0
0

C 
a
-
p
c
 t

 .
s 2
.
0
0

5
.
0
0

5
.
0
0

2
.
0
0

5
.
0
0

5
.
0
0

5
.
0
0

5
.
0
0

3
.
0
0

2
.
0
0

3
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

1 
.
0
0

1 
.
0
0

2
.
0
0

1 
.
5
0

2
.
0
0

2.
 C
O

3
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

.
2
0

1
.
0
0

2
.
0
0

1
.
0
0

.
7
0

3
.
0
0

2
.
0
0

1 
.0

0
3
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1 
.
5
0

1 
.
5
0

1 
.
5
0

1 
.
5
0

2
.
0
0

T
i
-
p
c
t
 .

s _
_

-
- -
-

-
-
 _
_ -
-
-
-

-
-

-
-

 -
-
-
-

-
-
-
-

_
_

-
-

-
- -
- .

_
_

 
 
 

>i
 .
bo

o
1 
.
0
0
0

1 
.
0
0
0

1 
.
0
0
0

1 
.
0
0
0

3
.
0
0
0

.
5
0
0

>
1
.
0
0
0

>
2
.
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

3
.
0
0
0

1 
. 
5
0
0

1 
.
0
0
0

1 
.
5
0
0

>1
 .
0
0
0

>1
 .

 C
O
O

>
3
.
0
0
0

>1
 .
5
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>
1
.
5
0
0

1 
.
0
0
0

M
n
-p

p
m

 
s

7
0
0
 

5
0

0
 

1 
/O

O
O

 
5

0
0

 
7
0
0

7
0

0
1 

/O
O

O
1 

/O
O

O
7

0
0

7
0
0

7
0

0
 

7
0
0
 

1 
/O

O
O

 
7
0
0
 

7
0

0

7
0

0
5

0
0

5
0
0

5
0
0

5
0
0

5
0

0
7
0
0

5
0

0
7
0
0

7
0

0

5
0
0

3
0
0

3
0
0

5
0
0

5
0
0

5
0
0

5
0
0

3
0
0

7
0
0

5
0
0

7
0
0

7
0

0
7
0
0

7
0
0

7
0
0

1 
/O

O
O

 
7
0
0
 

5
0

0
 

5
0

0

7
0

0

A
g
-p

p
m

 
s

3
.

2
, 1 
. 

2
,

3
.0 N N N N N N N N N N N N N N N N N N N 

2
.0 .5

 
N N N N N N N N N

3
.0

 
N N N N N N N N

A 
S

-p
p

m
s

N N N N N N N N N N N N N N
 N N N

5
0

0
 

N N N N N N N N N N N N N N N N N N N
 

N N
 N N N N
 N N

A
u

-p
p

m
s

B
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N  - ft N N N N .-

50 20 30
N

<1
0 30

<1
 0

<1
 0

<
1
0 30 50

<1
 0 70

10
0 30 70

10
0

10
0 20 10

20
0 50 30 20 20 30 20

15
0 20

20
0

10
0 70 30

1
0
0 20 30 30 30 30

20
0

15
0

10
0 50

15
0 30



T
d
b
le

 
I
I
.
 

C
h
e
m

ic
a
l 

d
a

ta
 

fo
r 

n
o
n
m

a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o

n
c
e

n
tr

a
te

 
s
a
m

p
le

s
* 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/

 
A

la
s
k
a

GD

S 
dm

p 
le

00
1 

3C
 

00
1 

OC
 

0
0
2
0
C
 

0
0
3
2
C
 

O
O
A
O
C

0
0
4
1
C
 

0
0
4
5
C
 

0
0
4
9
C
 

0
0
5
2
C
 

0
0
5
3
C

0
0
5
6
C
 

0
0
6
9
C
 

0
0
7
7
C
 

0
0
7
8
C
 

0
0
8
1
C

0
0
8
3
C
 

0
0
8
5
C
 

0
0
9
1
C
 

0
0
9
2
C
 

0
0
9
5
C

0
0
9
7
C
 

0
0
9
8
C
 

0
0
9
9
C
 

0
1
0
0
C
 

0
1
0
5
C

01
 0

6
C

 
0
1
0
7
C

**
0

1
0

8
C

 
0
1
0
9
C

 
0
1
1
0
C

0
1
1
2
C

 
0

1
1

 3
C

 
01

 1
 A

C
**

0
1
1
5
C

**
*0

1
1
6
C

0
1
1
7
C

**
*Q

1
1

9
C

 
0
1
2
0
C

 
0

1
2

1
 C

**
01

 2
3C

0
1

2
A

C
0
1
2
5
C

 
0
1
2
6
C

 
0
1
3
7
C

 
0
1
7
5
C

1

a
d

  
PP

 u
i

s

5
0
0

1
5
0 /O 2
0

2
0

0 70 5
0

5
0 50

2
0

0

2
0

0 50
1 

,0
0

0
3

0
0

'2
0
0

5
0
0

2
0

0
5
0
0

2
0
0

7
0

0

2
,0

0
0

7
0
0

5
0
0

3
0
0 7
0

7
0

0
3
,0

0
0

7
0

0
2

0
0

2
,0

0
0

7
0

0
2

,0
0

0
7

0
0

7
0
0

5
,0

0
0

5
,0

0
0

1 
,5

0
0

7
0

0
7

0
0

7
0
0

7
0
0

2
0

0
2

0
0

3
0
0

5
0
0

b
e

- 
pp

m
s

1 
.0

5
.0 N N N N N N N N N N N N N N N N N

2
.0 N N N

3
.0 N N N N N N

2
.0 N N N N N N N N N N N N N N

b 
i 
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
d

-p
p

m
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C 
o

- 
p
p
m

s

5 N
3

0
2

0
2
0

2
0

2
0

2
0

2
0

1
0

1
0 1
5

1
0

1
0

1
5 1
5

1 
5

2
0

1
0

1 
5

1 
5

1 
5

1 
5 5

5
0

2
0

3
0 N

1
5

2
0

3
0

3
0

15 5
0

2
0

3
0

15 2
0 3
0

5
0

2
0

1
5 1 
5

1
5 1
0

C 
r-

p
p

m
s

7
0

2
0

5
0

0
3
0
0

5
0
0

3
0

0
3

0
0

2
0

0
3

0
0 7
0

1
0

0
1
0
0

3
0
0 7
0

7
0

3
0
0

1
5

0
7

0
7
0

7
0

1
0

0
7

0
1
0
0 7
0 7
0

1
0

0
.

5
0 N

7
0 7
0

7
0 7
0

7
0 N

2
0

5
0

7
0

7
0

7
0

7
0

1
0

0
7

0
1
0
0

7
0

1
0
0

C 
u
-p

p
m

s

2
0

<
5

1
0

1 
5

,0
0

0
1

,5
0

0

7
0
0

7
0

5
0

3
0

5
0

2
0

1
0

7
0

7
0

2
0

0

1
0
0

1
5
0

7
0

0
7
0

1
0

0

2
0

0 7
0

1
5

0 2
0

1
5

0

1
0

0
7

0
2
0 5
0

3
0

0

1
5

0
1

0
0

7
0

5
0

7
0

1
0

0
3

0
3
0
0

1 
5

0
5

0
0

1 
5

0
7
0

5
0

1
0
0 7
0

L 
a
-p

p
m

s

_
_

-
-
    
 

_
_

-
-

-
-
  
  _
_

-
-
   _

_
'

-
-

-
-

_
_

  

1
0
0

3
0

1
0
0

1
0
0

1 
5

0
2

0
0 2
0

5
0

0

3
0

0
3

0
0

1
0

0
2

0
0

1 
,0

0
0 7
0

1 
5

0
1
0
0

1
5

0
7

0
0

5
0

0
2

0
0

2
0

0
2

0
0

1 
5
0

M
o
-p

p
m

s

_
_
     
 

_
_

-
-
    
 

_
_

-  -
-  -
-

_
_
 -
-
 _

_
 

N N 5 N N N N N N N N N N N N N N N N N N N N

N
b

-p
p

m

s

2
0 N N N N N N N N N

2
0 N

3
0 5
0 N

7
0

5
0 N

2
0 N

7
0

5
0

5
0

2
0

2
0

3
0

5
0

1 
0
0 N

7
0

1 
5
0

5
0

3
0

1
0

0
5

0 N N
5
0

5
0

3
0

0

1
5
0

5
0

1
0

0
1

5
0 2
0

N 
i 

-p
p

m
s

15 <
5 5
0

1
0
0

1
5
0 70 7
0

7
0

7
0

1
0

1
0 20 10 1
0

3
0 10 1
0 10 1
0 70 3
0 15 2
0 1
5

1
5
0 7
0

50 50 2
0 5
0

7
0

3
0

3
0

1
0
0 7
0

1
5
0

1
0
0

7
0

1
5

0
7

0 3
0

2
0

2
0 30 3
0

P
b
-p

p
m

s

2
0 N N N 20
 

-.1

N N
 

|

N
 

>

N
1

5 70
 

;
N

2
0

 
' 

'
'2

0 1
0

 
,

2
0

2
0

2
0

2
0

2
0

i

2
0

2
0

2
0

 
> 

.
1

0
5
0

5
0

2
0 N

 
J

1
0

3
0

J

5
0

3
0

1
5
 

J
 

\
<

5
0

2
0

3
0

<
3
0

3
0

5
0

3
0

i

3
0

3
0

1
5

1
5 1
0



ZZZZZ ZZZZZ

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
O O O r- O P^P^P^OO O P~ O O O OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
OKlin Kl f» O O OOO O O in O P- OOOOO o O O r» O OOOOO OOOOO ir> o O ir> O

ZZZZZ ZZZZZ ZZZZO ZZZZZ ZZZZZ OZZZZ
60 00
O. Kl f» ir>

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
p^ r\j O O P- o O in u~* ir> O u"> o ir> r»- o P»- ir> co O ir> O ir> p«. ir> f>- m ir> ir> O ir> o O m o

ZZZZZ ZZZZZ OZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ
o

6 f\j
a

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
E inir>oOO OOOOm omir>ir«O oOir>ir«in ir>Oi/Ninm PvOOmO Oir>Oir«O Oir*mOO Oir«mOi/^
Q v  f\|r  f\J (\JC\Jf\jf\Jr  fM »^ »  r  v  f\Jf\J»  r  »  «  »^T*r  »^ v^v^r  T^ «  T  I\J v  v  v^v^T  »  K1 fOv^v^fM*^ 

Q Irt

OOZZO OOOOO OOOOO ZZZOO OOOOO OOZZO OOOOO OZOOO OOOZO
6 OO O Ou-iinu-iO OOOOO OLA OOOOO uno O OOOOO >/> DOO OO>^> O
^ in r  *  « « « «  ro ir> «  »  rvj f\j «  «  in un »  nj nj r  rvj <^ r\j PVJ «  ir> f\j r  r\j r  "O r\jr\j»  fO
a 
I «>

ZZZZZ ZTZZZZ OZZOZ OOZZZ OZZZZ ZZZZZ ZOZZZ ZZZZZ ZOZZZ

KlOO<NiO »  m^r\jro <3Or^cx3«  ro i/^    rvj tr» r^jjoom ~OP^3O^.o r\jro^iu>o Is- v> O    Kl ^Lno^in
T T  ^^J^^^^ ^y^y^j-i/^urt cn>Or^r^oo tTOooooo oot^oO OOOO«^ *  «  w~t  «  v  «  c\j f\j r\i f\jc\jf\jK>p».
OOOOO OOOOO OOOOO OOOOO OOO«-«- ^-^^^-^- ^ ^ ^. r- ,- ^^^^r- ,_,_,_,_,_
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OoOOO OOOOO



la
d

le
 

II
. 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o

n
c
e

n
tr

a
te

 
s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t*

 
A

la
s
k
a

--
c
o

n
ti
n

u
e

a

S
a

m
p

le

01
 S

4C
0
1
8
5
C

01
 8

6
C

01
 9

7
C

01
 9

8
C

0
2
0
0
C

0
2
0
1
C

0
2
0
2
C

0
2
0
3
C

**
*0

2
0
4
C

0
2
0
6
C

0
2
0
7
C

**
*0

2
1
 O

C
0

2
1

 8
C

0
2
2
2
C

0
2
2
3
C

0
2
2
4
C

U
2
2
5
C

0
2
2
6
C

*0
2
2
7
C

 
.A . H

a

Q
^
 

*0
2
2
8
C

!2
r 

**
0
2
2
9
C

>
 -

 ' 
**

*0
2
3
0
C

0
2
3
1
 C

0
2
3
6
C

0
2
4
0
C

0
2
4
2
C

0
2
4
3
C

0
2
4
o
C

0
2
4
7
C

*0
2
4
8
C

**
0

2
5

J
C

**
0

2
5

1
C

02
 5

3C
*0

2
5

4
C

0
2
5
7
C

0
2
6
2
C

**
*0

2
6

4
C

* 
0
2
6
5
C

**
* 

0
2
6
7
C

0
2
7
1
C

**
 0

2
7
2
C

**
 0

2
7
3
C

0
2
7
5
C

**
 0

2
7
6
C

L 
a 

t 
i 

tu
u

e

6
0

 
3

5
 

55
6

0
 

3
3
 

58
6

0
 

31
 

0
6
0
 

4
3

 
52

oO
 

4
4
 

0

6
0
 

4
3
 

3
6

6
0
 

3
9
 

32
6
0
 

3
9

 
3

6
0

 
41

 
3

2
6
0
 

4
0

 
19

6
0
 

4
0
 

1
0

6
0

 
3
0
 

56
6

0
 

33
 

25
6

0
 

3
6
 

18
5
9
 

5G
 

25

59
 

51
 

38
59

 
5
4
 

4
59

 
5
4
 

«,
8

5
9

 
5
3
 

38
59

 
5

6
 

10

59
 

5
7
 

50
5

9
 

5
8
 

15
5

9
 

5
9
 

2
59

 
5
9
 

30
6
0
 

1 
2 

55

6
J 

13
 

18
cO

 
2
3
 

52
6
0
 

2
4
 

2
6
0
 

2
2

 
55

6
J 

2
4
 

2
8

6
0

 
2
3
 

3
8

. 
6
0
 

19
 

58
6
0
 

18
 

5
6

6
0
 

1
5
 

2
8

6
0

 
1
7
 

3
0

6
0

 
2
0
 

3
3

6
0
 

2
8
 

18
6
0
 

2
a
 

4
0

oO
 

2
3
 

50
6
0
 

2
9

 
42

6
0

 
21

 
12

£>
0 

1
8
 

15
C

O
 

1
6

 
10

6
0

 
2

3
 

45
6
0
 

12
 

52

L
o

n
g

 i 
t 

u
d

e

1
4

8
 

23
 

43
1
4
3
 

2
0

 
12

1
4

8
 

2
5

 
15

1
4
5
 

4
3
 

50
1

4
5

 
4
3
 

59

1
4
5
 

4
6

 
0

1
4
5
 

4
8

 
29

1
4
5
 

4
7

 
3
4

1
4
5
 

4
3

 
42

1
4
5
 

3
8
 

32

1
4
5
 

3
5

 
0

1
4
5
 

35
 

4
0

1
4

5
 

5
0

 
38

1
4
5
 

4
2
 

50
1

4
4

 
31

 
38

14
4 

2
9

 
3
0

14
4 

2
5
 

15
U

4
 

2
3

 
45

14
4 

29
 

1
0

14
4 

2
5

 
22

1
4
4
 

22
 

0
14

4 
19

 
4

0
1

4
4

 
1

8
 

5
14

4 
1
7
 

10
1
4
4
 

16
 

55

1
4

4
 

2
3
 

50
14

4 
2 

3
5

1
4

4
 

1 
52

K
4

 
1
2
 

1
0

1
4
4
 

1 
2 

21

14
4 

1
6

 
42

1
4
4
 

1
8
 

2
0

14
4 

2
0
 

18
1

4
4

 
1
6
 

5
3

1
4
4
 

2
5

 
4
0

14
4 

2
9
 

1
0

1
4

4
 

2
5

 
45

1
4

4
 

3
0

 
22

1
4

4
 

3
5
 

22
1

4
4

 
3
2
 

58

1
4

4
 

41
 

5
8

1
4
4
 

3
9

 
38

1
4
4
 

3
6

 
5

14
4 

2
5
 

5
1

4
4

 
3
0
 

1
8

F
e
-p

c
 t

 .
 

M
g

-p
c
 t
 .

s

3
.0

3
.0

3
.0

3
.0

3
.0

3
.0

3
.0

2
.0

2
.0

3
.0

3
.0

3
.0

5
.0

7
.0

2
.0

7
.0

5
.0

7
.0

1
0
.0

1
0

.0

3
.0

3
.0

5
.0

2
.0

5
.0

1
0

.0
1 

.0
1 

.0
2

.0
7

.0

3
.0

1
5
.0

2
.0

5
.0

2
.0

1 
.0

5
.0

1 
.0

1 
.0

1 
.0

1 
.5

3
.0

2
.0

2
0

.0
1

5
.0

s

.7
0

.7
0

.7
0

.7
0

1 
.0

0

2
.0

0
.7

0
.5

0
.7

0
.5

0

1
.0

0
2
.0

0
1 

.0
0

1 
.0

0
.2

0

.2
0

.1
 5

.1
5

.2
0

.5
0

.3
0

 
'

.3
0

.7
0

.5
0

-
- .2
0

.5
0

.1
5

.2
0

.2
0

.7
0

.5
0

.7
0

. 
1 
.5

0
.1

5

.2
0

.7
0

.2
0

.5
0

.5
0

.5
0

1 
.0

0
1 
.0

0
1 
.0

0
2
.0

0

C
a

-p
c
t 

.
s 1

.5
0

3
.0

0
3
.0

0
3

.0
0

3
.0

0

5
.0

0
5
.0

0
2
.0

0
3

. 
C

O
3
.0

0

5
.0

0
5

.0
0

3
.0

0
2

.0
0

2
.0

0

2
.0

0
3

.0
0

1 
.5

0
5

.0
0

2
.0

0

7
.0

0
7
.0

0
5

.0
0

1 
0

.0
0

2
.0

0

1
.5

0
 7

.0
0

7
.0

0
7

.0
0

5
.0

0

7
.0

0
3
.0

0
3
.0

0
1 

5
.0

0
1
0
.0

0

2
.0

0
1 

0
.0

0
7

.0
0

1
0
.0

0
1
0
.0

0

2
0
.0

0
1
5
.0

0
1
0
.0

0
2

.0
0

1
5
.0

0

T
i-
p

c
 t

 .
s

>1
 .

0
0

0
1 

.0
0

0
1 

.0
0
0

>1
 .

0
0

0
1 

.0
0
0

.5
0
0

.7
0

0
1
.0

0
0

1 
.0

0
0

1 
.0

0
0

.1
5
0

.1
5
0

.7
0

0
.5

0
0

.5
0
0

.1
0
0

.1
0

0
.2

0
0

.2
0

0
.5

0
0

.7
0
0

1 
.5

0
0

. 
7
0
0

.7
0
0

.5
0
0

.5
0

0
>

2
.0

0
0

>
2

.0
0

0
>

2
.C

O
O

>
2

.0
0

0

>
7
.Q

O
O

1 
.0

0
0

2
.0

0
0

2
.0

0
0

3
.0

0
0

1 
.0

0
0

.7
0

0
.7

0
0

.5
0
0

.5
0

0

.3
0

0
1 

.0
0
0

.2
0
0

.3
0
0

.7
0
0

M
n
-p

p
m

s

7
0

0
1

,0
0

0
1 
,0

0
0

7
0
0

7
0

0

7
0

0
7

0
0

5
0
0

5
0
0

7
0

0

7
0

0
7

0
0

1
,0

0
0

7
0

0
5

0
0

7
0

0
5

0
0

5
0

0
1

,5
0

0
2

,0
0

0

7
0

0
7
0
0

5
0

0
5
0
0

5
0

0

1
,0

0
0

5
0
0

5
0
0

5
0

0
5

0
0

1
,0

0
0

7
0
0

5
0
0

1 
5
0

5
,0

0
0

2
0
0

1
,0

0
0

5
0

0
1

,5
0

0
1

,0
0

0

1
,0

0
0

7
0
0

7
0
0

5
0

0
1

,5
0

0

A
g
- 

pp
m

s

N N N N N N N N
' 

N N .5 N N

1 
.0 N

1
.0 N N

2
.0 N N N

1
.0

2
.0 N N N N N N N N N N N N N N N N N N N

1
.0 N

A
s
-p

p
m

 
A

u
-p

p
m

 
8
-p

p
m

s

N N

2
,0

0
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

' 
N N N N N N N N N N N N

S

N N N N N N N N N N N N

  
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N t4 N N N

S

1
5

0
1

0
0

7
0

3
0

3
0

5
0

3
0

3
0

1 
5

2
0

1
0

1
0

2
0

15 7
0

2
0

2
0

7
0

7
0

3
0

0

2
0

0
2

0
0

7
0

1
0
0

2
0

7
0

2
0 7
0

7
0

2
0

<
5
0

1
0

0
7

0
5
0

1
5
0 2
0

5
0

2
0

1
0

0
5

0 5
0

5
0

1
0
0

7
0

1
0
0

J



T
a

b
le

 
II
. 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
n

o
n

m
a

g
n

e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o
n
c
e
n
tr

a
te

 
s
a

m
p

le
s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A

I 
a
s
k
a
--

c
o
n
ti
n
u
e
d

S
a

m
p

le

0
1

6
A

C
 

01
 8

5C
 

0
1
8
o
C

 
0
1
9
7
C

 
01

 9
8C

0
2
0
0
C

 
0
2
0
1
C

 
0
2
0
2
C

 
0

2
0

3
C

0
2
0
6
C

 
0
2
0
7
C

 
**

*0
2
1
 O

C 
0

2
1

 t
iC

 
0
2
2
2
C

0
2
2
5
C

 
0

2
2

<
.C

 
0
2
2
5
C

 
0
2
2
6
C

 
*0

2
2

7
C

»*
P

 
**

0
2
2
9
C

r
 
' 

**
*0

2
3
0
C

0
2
3
1
C

0
2
3
6
C

02
<,

O
C

 
0

2
<

.2
C

0
2

<
,6

C
 

0
2

<
.7

C

**
0
2
5
0
C

**
0

2
5

1
C

02
53

C
*0

2
5
<

.C

0
2
5
7
C

 
0
2
6
2
C

**
*0

2
6
<

,C

*0
2
6
5
C

**
*0

2
6

7
C

0
2
7
1
C

**
0

2
7

2
C

**
 0

27
3C

 
02

75
C

**
0

2
7

6
C

b
a

-p
p

m
s

5
0
0

3
0

0
2
0
0

2
0
0

7C
C

1
5
0

3
0
0

2
0
0

1
5
0

2
0
0 5
0 5
0

3
0

0
5
0
0

>1
 0

,0
0
0

>1
 0

,1
)0

0
>

1
0
,0

0
0

>
1
0
,0

0
0

>
1
0
,0

0
0

>
5
0
,0

0
0

>
3
0
,0

0
0

3
d

, 
0

0
0

>
1
0
,0

0
0

1
0

,0
0

0
>

1
0

,0
0

0

>
1
0
,0

0
0

1 
,5

0
0

1
,5

0
0

2
,0

0
0

>
1

0
,0

0
0

5
0
0

3
,O

U
G

1 
,5

0
0

5
,U

O
O

1 
5

,0
0

0

1 
,0

0
0

2
0
0

2
0

0
3
0
0

2
0

0

5
0
0

5
0

0
3
0
0

7
0
0

1 
,0

0
0

b
e

-p
p

m
s

N
3

.0 N N
1 

.0 N
3

.C N N N N N
2

.0 N N N N N

2
.0

2
0

.0 N N N N N N N N N N N N N N N N N N N N

7
.G iv N

5
.0

5
.0

B 
i 

-p
p

m
S

N N N N N N N N N N N N N N N N N N N N N N N N
-
- N N N N N N N N N N N N N N N N N N N N

C 
d
-p

p
m

S

N N N N N N N N N N N N N N
1 

5
0

1 
0

0 N N

1
0

0
7

0
0 N N N N N N N N N N N N N N N N N N N N N N N N N

C
o
-p

p
m

s

1
5 1 
5

3
0

1
0

15

  
1
0

1
0 5 5

1
0

1
5

1
5

2
0

2
0

1
0

2
0

1
0 1
0

2
0 N N N

1
0

1
0

2
0

3
0 1
0

1
0

1
0

3
0 N

2
0 N

1 
5 N N

1
0 N N N N N N

3
0

2
0

C
r-

p
p
m

s

2
0

0
1

0
0

1
5

0
7
0

1
0

0

2
0

0 5
0

3
0

7
0

5
0

1
0
0

2
0

0
7
0

7
0 N

5
0

2
0 5
0 N

2
0

1
0
0

5
0

0
3

0
0

3
0

1
,0

0
0

3
0
0

1 
5

0
1

5
0 5
0

1
5
0

7
0 5
0

2
0

0
1

0
0

1
5

0

5
0

7
0

7
0

1
0

0
7

0

2
0

1
5
0

1
0

0
7
0

1
0

0

C 
u

-p
p

 m
 

s

1
0

0 5
0

3
0
0 50

1
0
0 1
5 2
0

1
5

5
0

2
0

7
0

1
0

0 2
0

3
0

0 5
0

1 
5
0

5
0

1 
5

0
2

0
0

3
0

0 50 30 50 30 30

5
0

0 5
0

5
0

5
0

1 
5

0

3
0

2
0
0 30 50 70 1
5
 

7
0

 
1
0
 

<
5
0
 

1
0

1 
5

5
0

7
0

3
0

0 5
0

L 
a
-
p
p
m

s

1 
50

1
0
0

3
0
0

1 
50

1
0
0 N

1
0
0

1
0
0 70 70

N N
50 30
N N N N N N N N N

70 5
0 N

7
0
0

7
0
0

7
0
0

1
/
0
0
0

1 
,
0
0
0

2
0
0 70 50

1
5
0 50
N

5
0 N

5
0 N N N N N

M
o
-
p
p
m

s

N N
15
N N N N N N N N N N N

10 10
N

20 15
N N N N N N

15
N N N N N N N N N N N N N N N N N

70
N

N
b
-
p
p
m

s

50 30 30 30
N N

20 70 20 30

N N N N N N N N N N N
1
0
0 5
0
5
0 N N

7
0

1
0
0

1
0
0

10
0

1
,
0
0
0 N
70 50

1
5
0 50
N

5
0 N N N N N N N

N 
i-
p
p
m

 
s

P
b

-p
p

m
 

s

30 30 30 10 30 30 15 10 10 10 70 70 50 50 10

10
0 30 70

2
0
0 50 30

15
0 50 10 70

15
0 10 10 10 70 30

15
0 20 10 30 10 10 10
N

10 10 20 20
20

0
10
0

1 
5

15 20 10 30

<
1
0

1
,
5
0
0 15 15 10

N N N
20

0
10
0 50 20 20 70

<
1
0
0 70

10
0

10
0

1
,
0
0
0 30

1
5
0

<
2
0

<
2
0

<
2
0

10
0 70 20 30

15
0

1
5
0 20

<
2
0

<
2
0 N N

70
2
0
0 N 

.
10

0
<
5
0

) i ' i ) ) '} .) }

  J ^ } 1



T
a

b
le

 
II
. 

C
h

e
rr

.i
c
jl
 

d
a

ta
 

fo
r 

n
o

n
m

a
g
n
e
ti
c
 

h 
e 

a 
v
y
- 

m 
i 
n
e
 r

 a
 I

 
c
o

n
c
e

n
tr

a
te

 
s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A 

I 
a 

s 
k 
a

--
c
o

n
 t

 i
 n

u
e
d

S
a

m
p

le
S

b
-p

p
. 

s
S 

c
-p

p
m

 
s

S
n

-p
p

m
 

s
S 

r-
p
p
m

 
s

V
-p

p
m

 
S

W
-p

p
m

 
s

Y
-p

p
m

 
s

Z 
n
-p

p
m

 
s

Z 
r-

p
p
m

 
s

T
h
-p

p
m

 
s

01
 6
4
C
 

01
 8
5
C
 

01
 S
6
C
 

01
 9
7
C

01
 9
3
C

0
2
0
0
C
 

0
2
0
1
C
 

0
2
0
2
C
 

0
2
0
3
C

*
*
*
0
2
0
4
C

0
2
0
6
C
 

0
2
0
7
C

*
*
*
0
2
1
 O
C

02
 1

fi
C 

0
2
2
2
C

0
2
2
3
C

02
25

C
 

0
2

2
6

C
*0

22
7C

*0
 2

 2
 &

 C
**

0
2
2
9
C

*
*
*
0
2
3
0
C

0
2
3
1
C

0
2
3
6
C

0
2
4
0
C
 

0
2
A
2
C
 

0
2
4
3
C
 

0
2
4
6
C
 

0
2
4
7
C

**
02

50
C

**
0
2
5
1
 C

0
2
5
3
C

*0
2 

54
C

0
2
5
7
C

 
0
2
6
2
C

15 15 15 15 15 15 10 10 10 15 10 10 15 10 10

<
5
0

*0
2

6
5

C
 

**
*0

2
6
7
C

0
2

7
1

 C
 

**
0

2
7

2
C

0
2
7
5
C

 
**

0
2

7
6

C

N N N N N N N N N N N N .N N N N N N N N ,'J N N N N

<
3
0

<
2
0 15 15 20 15 50 50 30 3
0

30 20 20 20
1
0
0 10 15 15
N

20 10 20
<
2
0 15 20

N N
1
0 N N N N N N N M N N

3
0
0 N N
3
0 N N N N N N

3
0 N

1
0
0 N N N N N N N N N

2
0

1
0
0 N N N N N N N N

3
0
0

3
0
0 N

5
0
0

3
0
0 N

3
0
0

1 
0
0

1
0
0

2
0
0 N N

2
0
0

1
0
0

5
0
0

5
/
0
0
0

1
0
/
0
0
0

1
0
/
0
0
0

1
0
/
0
0
0

3
/
0
0
0

5
/
0
0
0

. 
1
/
0
0
0

2
/
0
0
0

1 
/
O
O
O

1
0
/
0
0
0

2
/
0
0
0

1 
/
5
0
0

1 
/
5
U
O

1
/
0
0
0

2
/
0
0
0 N

5
0
0

3
0
0

7
U
O

1 
/
O
O
O

2
0
0

5
0
0

5
0
0 N

3
0
0

2
0
0

7
0
0 N N

7
0
0

2
0
0

1
5
0

1
0
0

1
5
0

2
0
0

1
5
0

1
5
0

1
5
0

1
5
0

1
0
0

1
5
0

1
0
0

1
0
0

1
5
0 50 2
0 20 2
0

3
0

1
0
0 7
0

1
0
0
7
0

7
0 3
0

7
0

3
0
0

3
0
0

3
0
0

3
0
0

7
0
0

1
5
0

1
0
0

3
0
0 7
0

1
0
0

1
5
0

1
0
0

1
0
0

1
0
0

1
0
0

1
5
0

1
5
0

1
0
0

2
0
0

N N
5
0
0 N N N N H N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

1
0
0 5
0

7
0
0

1
0
0 5
0

2
0 50 50 30 70
 

.

10 10 50 50 50 50 2
0

<
2
0 50

2
0
0 7
0 50 7
0

1
0
0

1
0
0

1
0
0

1
/
5
0
0

1
/
0
0
0

7
0
0

1 
/
O
O
O

1
/
0
0
0

1
5
0

2
0
0

1 
50

7
0
0 50 7
0 70

<
1
0
0
7
0 2
0

1 
50
N

5
0

50

N N N N N N N N N N N N N N
2
0
/
0
0
0

2
0
/
0
0
0

2
/
0
0
0

1
0
/
0
0
0

2
0
/
0
0
0

5
0
/
0
0
0 N N

5
/
0
0
0 N N

2
/
0
0
0 N N N N N

7
/
0
0
0 N N N N N N N N N N N

7
0
0 N

>1
 /
O
O
O

>
1
/
0
0
0

>
1
/
0
0
0

>1
 /
O
O
O

5
0
0

5
0
0

7
0
0

>
1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
5
0

2
0
0

1
/
0
0
0

1
0
0

>
2
/
0
0
0

1
/
5
0
0

2
/
0
0
0

1
/
5
0
0

1
/
5
0
0

1
0
/
0
0
0

5
/
0
0
0

>
5
/
0
0
0

>
2
/
0
0
0

2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
7
/
0
0
0

>
5
/
0
0
0

>
3
/
0
0
0

>
2
/
0
0
0

>
7
/
0
0
0

2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
1
0
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
5
/
0
0
0

3
/
0
0
0

1
/
0
0
0

3
/
0
0
0

N N
7
0
0
 N N N N

1
0
0
 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a
o
l
e
 

II
. 

C
h
e
m
i
c
a
l
 
d
a
t
a
 

fo
r 

n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
 
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

0
2
7
7
C

*
*
*
0
2
8
3
C

*
*
*
0
2
8
7
C
 

0
2
9
4
C
 

0
2
9
J
C

*
*
*
0
2
9
7
C
 

0
3
0
0
C
 

0
3
0
3
C
 

0
3
0
4
C

*
*
0
3
0
7
C

0
3
0
8
C
 

0
3
1
0
C

**
*0
3 
14
C 

0
3
1
5
C
 

0
3
1
6
C

03
18
C,
 

*
*
0
3
2
1
C

] 
0
3
2
2
C
 

U
3
2
3
C
 

0
3
2
4
C

U
3
2
5
C
 

0
3
2
6
C
 

0
3
2
8
C
 

0
3
2
9
C
 

0
3
3
4
C

0
3
3
9
C
 

0
3
4
0
C
 

0
3
4
1
C
 

0
3
4
2
C
 

0
3
5
2
C

0
3
5
5
C

 
0 

3 
5 

3 
C 

*
*
*
0
3
5
9
C

 
03

60
C

 
03

61
C

1

0
3
6
2
C

 
0
3
6
3
C

 
0
3
6
4
C

 
0
3
6
5
C

 
0
3
6
0
C

Q
3

6
7

C
 

0
3
6
3
C

 
0
3
6
9
C

 
0
3
7
0
C

 
0
3
7
1
C

L
d

t 
i 
tu

d
e

oO
 

1
4
 

22
oO

 
3

0
 

4
5

6
0

 
11

 
2

6
0
 

31
 

5
6

0
 

2
8

 
2

0

6
0
 

2
8

 
42

6
0

 
31

 
5
2

6
0

 
3

6
 

4
2

6
0

 
3

8
 

1
0

6
0
 

4
2

 
2
7

6
0
 

A
3 

8
6
0
 

4
b
 

1
3

6
0

 
5

4
 

38
6
0
 

5
4
 

35
6

0
 

5
3
 

5

60
 

53
 

30
6

0
 

4
9

 
1

0
6

0
 

52
 

42
6

0
 

50
 

4
5

6
0
 

4
9

 
1

0

6
0

 
<.

9 
4
0

6
0
 

4
8
 

4
8

6
0

 
4
5
 

2
8

6U
 

4
5

 
4

5
6
0
 

3
9

 
52

6
0

 
4

9
 

30
to

O
 

5U
 

8
6

0
 

5
0

 
2

5
6

0
 

4
7
 

4
8

6
0

 
2
o
 

4
0

6U
 

2
3

 
50

6
0

 
2
7
 

1
0

6
0

 
2

7
 

10
6

0
 

2
7
 

15
6

0
 

2
7

 
2

8

6
0

 
2
5
 

5
0

6
0

 
2
5
 

35
6
0
 

2
4
 

22
6

0
 

2
4

 
4

0
6
0
 

2
3
 

5

cO
 

2
2
 

i 
6

0
 

21
 

8 
6

0
 

2
3
 

12
 

60
 

2
2

 
32

 
6

0
 

21
 

5
8

L
o

n
g

 i
tu

d
e

1
4

4
 

34
 

52
1
4
4
 

3
7
 

30
1

4
4

 
35

 
0

1
4
5
 

14
 

2
0

1
4
5
 

7 
3

0

14
5 

1
0
 

5
1
4
5
 

2
3
 

1
0

1
4
5
 

2
7
 

2
8

14
5 

24
 

2
0

1
4
5
 

53
 

32

14
5 

5
3
 

55
1

4
6

 
1 

2
2

1
4

6
 

8 
10

14
6 

8 
3

0
1

4
6

 
1
0
 

15

1
4

6
 

1
4
 

38
1

4
6

 
1
0
 

58
1
4
5
 

5
7
 

10
1
4
5
 

59
 

4
8

1
4
5
 

54
 

0

1
4

5
 

52
 

50
1
4
6
 

1 
8

1
4
5
 

5
8
 

22
14

6 
9 

5
0

1
4

6
 

1
2
 

52

1
4

5
 

4
5
 

3
0

1
4

5
 

4
9

 
4
2

14
5 

4
9

 
5

14
5 

51
 

5
1
4
6
 

2
2
 

5

1
4

6
 

22
 

0
1

4
6

 
2
7
 

5
1

4
6

 
2
9
 

2
0

1
4

6
 

31
 

55
1

4
6

 
3
3
 

4
5

1
4

6
 

37
 

5
0

1
4
6
 

3
7

 
4

0
1

4
6

 
41

 
2

1
4
6
 

41
 

Q
1

4
6

 
4

2
 

0

1
4

6
 

4
3

 
0

1
4

6
 

3
4
 

4
8

1
4

6
 

3
3
 

2
5

1
4

6
 

3
5
 

2
8

U
6

 
2
8
 

3
0

F
e
-
p
c
 t

 .
 

M
g
-
p
c
 t

 .
s

2
.
0

1 
.0

1 
.5

2
.
0

2
.
0

2
.
0 . 
7

2
.
0

2
.
0

1 
.5

1 
.5

2
.
0

2
.
0

2
.
0

5
.
0

1 
.5

1
.
5

2
.
0

1 
.5

1.
5

1 
.5

1 
.0

2
.
0

1
0
.
0

2
.
0

1
0
.
0

2
.
0

1 
.5

1 
.5

7
.
0

7
.
0

7
.
0

1
5
.
0

7
.
0

5
.
0

7
.
0

5
.
0

7
.
0

7
.
0

7
.
0

7
.
0

7
.
0

5
.
0

5
.
0

1
0
.
0

s

.
7
0

.
5
0

3
.
0
0

.
7
0

.
7
0

.
7
0

.
2
0

.
7
0

.
7
0

1 
.
0
0

.
7
0

1 
.0

0
2
.
0
0

.
2
0

2
.
0
0

.
5
0

.
2
0

.
7
0

.7
0

.
7
0

.
5
0

.
5
0

.7
0

1
.
5
0

1
.
0
0

2
.
0
0

.7
0

.2
0

.5
0

1 
.0

0

.
7
0

1 
.0

0
3
.
0
0

1 
.0

0
1 
.5

0

3
.
0
0

2
.
0
0

1 
.
5
0

2
.
0
0

1
.
5
0

1 
.
5
0

1 
.5
0

2
.
0
0

1 
.5

0
2
.
0
0

C
a
-
p
c
 t

 .
s

1
0
.
0
0

7
.
0
0

5
.
0
0

2
0
.
0
0

7
.
0
0

7
.
0
0

7.
 C
O

1
0
.
0
0

2
0
.
0
0

1
0
.
0
0

1
0
.
0
0

1
0
.
0
0

5
.
0
0

7
.
0
0

7
.
0
0

7
.
0
0

7
.
0
0

7
.
0
0

7
.
0
0

1
0
.
0
0

3
.
0
Q

7
.
0
0

1
0
.
0
0

5
.
0
0

1
0
.
0
0

5
.
0
0

3
.
0
0

3
.
0
0

1
0
.
0
0

5
.
0
0

7
.
0
0

-
-
 -
- -
-

_
_

-
-
-
-
-
-
 _
_

-
-
-
-
 -
-

T
i
-
p
c
t
 .

s .
3
0
0

.
5
0
0

.
7
0
0

.
5
0
0

2
.
0
0
0

.
7
0
0

.
2
0
0

.
5
0
0

1 
.
0
0
0

1 
.
0
0
0

.
5
0
0

.
2
0
0

1 
.
5
0
0

>2
. 
Q
U
O

>
2
.
0
0
0

>
2
.
0
0
0

1 
.
0
0
0

>
2
.
C
O
O

>
2
.
0
0
0

.
5
0
0

.
3
0
0

' 
.
5
0
0

.
5
0
0

2
.
0
0
0

.
5
0
0

. 
5
0
0

.
5
0
0

.
3
0
0

. 
50

0
1 
.
5
0
0

.
7
0
0

.
5
0
0

1 
.
0
0
0

.
5
0
0

.
5
0
0

1 
.
0
0
0

.
7
0
0

.
7
0
0

1 
.
0
0
0

1 
. 
0
0
0

1
.
0
0
0

.
3
0
0

1 
.
0
0
0

.
5
0
0

.
7
0
0

M
n
-
p
p
m

s 1
/
0
0
0

7
0
0

7
0
0

1
/
5
0
0

1
/
5
0
0

1 
/
O
O
O

5
0
0

1 
/
5
0
0

1
/
0
0
0

7
0
0

1 
/
O
O
O
 

1
/
0
0
0
 

1 
/
O
O
O
 

7
0
0
 

1
/
5
0
0

1
/
0
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

1 
/
O
O
O
 

1
/
0
0
0
 

1
/
0
0
0
 

2
/
0
0
0
 

1
/
0
0
0

1
0
/
0
0
0

2
/
0
0
0

1 
/
5
0
0

7
0
0

1
/
5
0
0

1 
/
5
0
0
 

1
/
0
0
0
 

2
/
0
0
0
 

1 
/
5
0
0
 

1
/
0
0
0

1 
/
5
0
0
 

1
/
0
0
0
 

1
/
0
0
0
 

1 
/
5
0
0
 

1 
/
O
O
O

1 
/
O
O
O
 

1
/
0
0
0
 

7
0
0
 

1
/
0
0
0
 

3
/
0
0
0

A
g
-
p
p
m

s
A
s
-
p
p
m

s

N N N N N N N N N N N N N
7
/
0
0
0
 

1
/
5
0
0 N N

5
/
0
0
0

1
/
0
0
0 N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

S

B
-
p
p
m
 

s

2
/
0
0
0 70

2
0
0

2
0
0 50 70 50 50 50 70 30

1
0
0 20 20 70 30

2
0
0

3
0
0

3
0
0 50

1
0
0

1
0
0

70 70 70 20 70
2
0
0 50 50

1
5
0 10 50 10 30 30 2
0

30 3
0 30 30
 

30
 

50
 

<
1
0
 

30



T
d
D
l
e
 

II
. 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
 
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

0
2
7
7
C

*
*
*
0
2
8
3
C

*
*
*
0
2
8
7
C
 

0
2
9
4
C
 

0
2
9
5
C

*
*
*
0
2
9
7
C

0
3
0
0
C

0
3
0
3
C

0
3
0
4
C

*
*
0
3
U
7
C

0
3
0
3
C
 

0
3
1
0
C

**
*0
 3
 1

 4
 C
 

0
3
1
5
C
 

0
3
1
6
C

G
3
1
3
C

*
*
0
3
2
1
C

J 
0
3
2
2
C
 

0
3
2
3
C
 

0 
3 
2 
4 
C

0
3
2
5
C
 

0
3
2
0
C
 

0
3
2
3
C
 

0
3
2
9
C
 

0
3
3
4
C

0
3
3
9
C
 

0
3
4
0
C
 

0
3
4
1
 C

 
0
3
4
2
C
 

0
3
5
2
C

0
3
5
5
C
 

0
3
5
8
C

*
*
0
3
5
9
C
 

0
3
6
0
C
,
 

0
3
6
1
C
-

0
3
6
2
C
 

0
3
6
3
C
 

U
3
6
4
C
 

0
3
6
5
C
 

0
3
6
6
C

0
3
6
7
C
 

0
3
6
3
C
 

0
3
6
9
C
 

0
3
7
0
C
 

0
3
7
1
C

d
d
- 

p
p

m
S

2
0
U

3
0

0
1

/0
0

0
5
0
0

7
0
0

1
0
/0

0
0

1
/5

0
0

2
/0

0
0

2
/0

0
0

1 
/O

O
L)

5
0
0

5
0

0
3

0
0

7
0
0

3
0
0

3
0

0
3
0
0

3
0

U
3

0
0

1
5
0

5
0
0

3
0
0

1
0

b
5

0
0

1 
5
0

5
0

0
2

0
0

3
0
0

1
0

0
5
0
0

1 
/5

0
0

3
0

0
5

0
0

3
0

0
5
0
0

3
0
0

3
0
0

5
0

0
5

0
0

3
0

0

7
0
U

5
0
0

3
0
0

3
0
0

/O
O

3
e

-p
p

m
s

2
.0

7
.0 N

1
0

.0 N

7
.0

7
.0

1
0

.0 N

5
.0

1
0

.0
2

.0 N N N N N N N N N N
1

0
.0

2
.0

2
.0 N N

1
0
.0 N

2
.0 N N N N

1 
.0

1
.0

1 
.0

1 
.0 N N

1 
.0 N ,N N N

B
i 
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
O

-p
p

m
S

N N N N N N N N N N N N N N N N N N N N N N N N N

_ 
_

-
-

-
-
 

N N N N N N N N N N N N N N N N

C
o

-p
p

m
s

N N N N N N N N N N N
1
0

2
0

3
0

2
0

1
0 N

1
5

0
3

0 1
0

1
0 1
0

1
0

3
0

1
0

3
0

1
0

1
0

1
0

1
0

2
0

2
0 N

2
0

2
0

3
0

1
5

2
0

2
0

2
0

3
0

3
0

1
0

1 
5

3
0

C 
r-

p
p

m
s

  
2
0

2
0

7
0

2
0

5
0

2
0

2
0

2
0

2
0

1 
5
0

7
0

3
0

5
0
0

7
0

2
/0

0
0 7
0

1 
0

0
7

0
7

0
7

0

1
0
0

7
0

5
0

1
5
0

5
0

1 
5

0
1 

5
0

7
0

7
0

7
0

1
0
0

7
0

5
0

7
0

2
0

0

1
0
0

7
0

1
0
0

3
0
0

3
0
0

1
0
0

1
5
0

7
0

7
0

1
0
0

C
u
-
p
p
m
 

s

20
 

10
 

<
3
0
 

10
 

2
0 20
 

<
1
0
 

20
 

50
 

20 30
1
5
0

1
5
0

2
0
0

1
0
0 20

3
0
0

1
5
0 1 
5

50 20 15
1 
50 20 15

1
0
0 30 10 15 30 70 20 70 70 70 30 70 70

1
0
0 70

1
0
0 50 70

1
0
0

L 
a
-
p
p
m

s

N
7
0 N N

1
0
0 N N N N N N N

1
0
0

5
0
0

2
0
0

2
0
0 N N N N N N
50

7
0
0 N

7
0 N N N

7
0

5
0 20

1
0
0 20 2
0

1
0
0

1
0
0

1
0
0

2
0
0

1 
50 50
N N N N

M
o
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
n
t

S

N
50

15
0 50

20
0 50 50 N
50

1
0
0 50 50

1
5
0

2
0
0

1
5
0

1
5
0

1
0
0 7
0 50
N N N N

50
N N N N

5
0 50 50
N N N N N N N

2
0

2
0 N N N N N

N
i
-
p
p
m
 

s

10
 

10
 

<3
0 10
 

10 10 10 10 10 20 10 10
1
5
0 10

1
5
0 10 20 20 10 10 10 10 10 70 10

10
0 10 10 10 20 20 70 20 70 50 70 30 70 70 70

10
0

10
0 20 50

1
0
0

P
b
-
p
p
m
 

s

<
2
0

<
2
0 N
20

 
20 50

<
2
0 20 20
N

<
2
0

<
2
0 N N
50 70

7
/
0
0
0
 

3
0
0
 

1
0
0 20

<
2
0

<
2
0

<
2
0 50
N N N N N N N 

3
0 N

2
0
 

20 15
 

<1
0 20
 

20
 

20 20
 

10
 

<1
0 10
 

1 
5



T
jo

le
 
II

. 
C

h
e

m
ic

a
l 

d
a
ta

 
fo

r
 

n
o
n
m

a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o
n
c
e
n
tr

a
te

 
s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o
re

s
t*

 
A

la
s
k
a

--
c
o

n
ti
n

u
e

a

S 
am

p 
le

0
2
7
7
C

*
*
*
U
2
8
3
C

**
*0
 1
 6
 1

 C
 

0
2
9
4
C
 

0
2
9
5
C

S 
b
-
p
p
m

0
3
0
Q
C

0
3
0
3
C

0
3
0
U

*
*
0
3
0
7
C

0
3
0
8
C
 

0
3
1
0
C
 

**
*0

31
 4
C 

U3
1 

5C
 

0
3
1
6
C

G
O cr:

*
*
0
3
2
1
 C

1 
0
3
2
2
C
 

0
3
2
3
C
 

0
3
2
A
C

0
3
2
5
C
 

0
3
2
o
C
 

03
2<
4C
 

0
3
2
V
C
 

U
3
3
4
C

0
3
3
9
C
 

0
3
4
0
C
 

03
-i
lC

0
3
5
2
C

0
3
5
5
C
 

0
3
5
8
C
 

*
*
0
3
5
9
C
 

0
3
6
U
C
 

0
3
6
1
C

1

0
3
6
2
C
 

0
3
6
3
C
 

0
3
6
A
C
 

0
3
6
5
C
 

0
3
6
6
C

0
3
6
7
C
 

0
3
6
8
C
 

0
3
o
9
C
 

0
3
7
0
C
 

0
3
7
1
C

in N ,"J N N N N N [J fj N N N N N N N N N N N fj N N U N N N ;j N N N N N N ;>! N N N N N 14 [J

S 
c
-p

p
m

s

10
 

15
<

3
0 10 2
0 10 10 10 20 2
0 1
0 10 20 50 30 3
0 N

50 15 3
0 10

 
10 15 30 10 3

0
 

1
0 10 15 20 15 10 2
0 10 10 15 10 1
0

10 10 10 15 10 15 10

S 
n
-p

p
m

s

N
 N N M N N N N N N N N N N N N N

3
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N

S
r-

p
p

m
s

2
0
0
 

5
0
0

7
0

0
2

0
0

5
0

0

5
0

0 N
2

0
0

2
0
0 N N N

- 
2

0
0

2U
O

2
0

0

3U
O

5
0

0
2

0
0

2
0

0 N

2
0

0
 

N
2

0
0

5
0

0 N

2
0

0
 N N N

1 
,0

0
0

2
0

0
1
5
0 N

2
0
0

3
0

0

5
0

0
3

0
0

1
0
0

2U
O

1 
0
0

1
0

0
1
0
0

2
0

0
2U

O
1
0
0

V
-p

p
m

s

2
0
0
 

7
0

1
5

0
2

0
0

3
0
0

1
5
0

1
0
0

2
0
0

2
0
0

2
0

0

2
0
0

2
0

0
1
0
0

5
0
0

3
0

0

2
0
0

1
5
0

2
0
0

1
5
0

2
0
0 7
0

 
1
5
0

3
0
0

3
0
0

1
0
0

3
0
0
 

2
0
0

7
0

2
0

0
3
0
0

2
0

0
1

5
0

2
0
0

2
0

0
2
0
0

3
0
0

2
0
0

2
0

0
2

0
0

2
0

0

2
0
0

3
0

0
2
0
0

2
0

0
3

0
0

W
-p

p
m

s

N
 

N N N N N N N N N 'N N

1
0

0 N
<

1
0
0 N N

5
/0

0
0

7
0

0 N N
 N N N N N
 

2
0

0
2

0
0 N N N N N N N N N N N N N N N N N

Y
-p

p
m

S

N 
7
0

1
5
0 7
0

3
0

0 7
0

<
2

0 2
0

1
0

0 5
0

<
2

0
<

2
0

1
5
0

1
/5

0
0

3
0

0

5
0

0
1
0
0

2
0

0
1

0
0 7
0

7
0

 
2
0

7
0

1
0
0 2
0

2
0
0
 

7
0

5
0 5
0

7
0

2
0

2
0 N

2
0

2
0

5
0

3
0

3
0 7
0

1 
0

0 3
0

2
0

7
0 3
0 5
0

Z
n
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N
 N N N N N N N N N N N N N

<
2

0
0 N N

2
0
0 N N

2
0

0 N N N N

Z 
r-

p
p
m

s 1
/0

0
0
 

>
2

/0
0

0
7
/0

0
0

2
/0

0
0

>
2

/0
0

0

>
2

/0
0

0
30

1)
1 

/O
O

O
>

2
/0

0
0

>
5

/0
0

0

7
0

0
1
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0

>
2

/0
0

0
>

5
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

>
2

/O
U

O

>
2

/0
0

0
 

2
/0

0
0

2
/0

0
0

7
0
0

1
/5

0
0

2
0
0
 

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0
7
0
0

1
/5

0
0

2
0

0
1
/5

0
0

1
5

0
5
0
0

7
0

0
7
0
0

7
0
0

>
1
/0

0
0

>
1

/0
0

0

1
/0

0
0

1
0

0
>

1
/0

0
0

5
0
0

2
0
0

T
h
-p

p
m

s

N
 N N N N N N N N N N N N

7
0
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a

o
le

 
II

. 
C

h
e
m

ic
a
l 

d
a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o

n
c
e

n
tr

a
te

 
s
a
m

p
le

s
, 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t/

 
A

la
s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m

p
le

L
a
 t

 i
 t

u
o

e
L
o
n
y
i 

t 
u

d
e

F
e
-p

c
t.

 
s

M
g

-p
c
 t

M
n

-p
p

m
 

s
A

g
-p

p
m

 
S

A
s
-p

p
m

s
A

u
-p

p
m

s
B

-p
p

m
s

0
3
7
2
C

0
3
7
3
C

0
3
7
4
C

0
3
7
7
C

0
3
7
3
C

0
3
7
9
C

0
3
8
2
C

0
3
3
5
C

0
3
8
6
C

0
3
8
7
C

0
3
8
9
C

0
3
9
1
C

0
3
9
3
C

0
3
9
4
C

0
3
9
5
C

0
3
9
7
C

0
3
9
3
C

0
4
0
1
C

0
4
0
3
C

0
4
0
4
C

0
4
0
6
C

0
4
0
7
C

0
4
0
9
C

0
4
1
0
C

0
4

1
 1

C

0
4

1
 2

C
**

0
4

1
3

C
**

0
4

1
4

C
**

0
4
1
 5

C

*0
4
1
 6

C

0
4
1
 3

C
0
4
1
9
C

0
4
2
0
C

0
4
2
1
C

0
4
2
2
C

**
 0

 4
 2

 3
 C

0
4
2
4
C

0
4
2
5
C

0
4
2
6
C

0
4
2
7
C

0
4
2
3
C

0
4
2
9
C

0
4
3
0
C

0
4
3
8
C

*
*
*
 0

4
3
9
C

6
0

6
0 6
0

6
0 6C 6
0 6
0

6
0 6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0 6
0

6
0

6
0

oO oO oO 6
0

6
0

6
0

6
0

6
0

6
0

5
9 5
9

6
0

6
0

6
0 5
9

5
9 5
9

5
9

6
0

6
0

6
0 6
0

6
0

6
0 5
9

6
0

22 2
0

2
0

1
9 2
0

2
0

5
8

5
9 57 5
5 5
5

5
4 5
5

5
4

5
3

5
5 54 5
0

4
9 51 4
5

4
4

4
3

4
3 8 7 5 0

5
9 5
9 1 1 3

5
6

5
7

5
7

5
9 0 4 4 2 3 3

5
9 0

0
3

5 5
3
5 0

55 10 2
0 25 32 2
8

40 2
5

4
0 55 35
0

35 22 30 40 2S 55 25
8

2
0 0

4
5 J

40 35 38 2
8 1
0

17

2
4
5 5

1
0 5

5
5

5
c

35 21 4
8

1
4
6

1
4

6
1

4
6

1
4
6

1
4

6

1
4
6

1
4
6

1
4

6
1

4
6

1
4

6

1
4

6
1

4
6

1
4

6
1
4
6

1
4

6

1
4

6
1

4
6

1
4

6
1

4
6

1
4
6

1
4

6
1

4
6

1
4
6

14
6

1
4
8

1
4

8
1
4
8

14
8

1
4

8
1

4
8

1
4

8
1

4
8

1
4
8

1
4

8
1

4
8

1
4

8
1

4
8

1
4
8

1
4
8

1
4

8

1
4
8

1
4

8
1
4
8

14
9

1
4

9

2
8

3
0

31 2
3 22 18 57 41 3
7

2
5 3
5

3
3

3
7

4
3

41 1
7

1
6 22 2
7

3
0

2
3 2
5

2
0 1
6 22 2
2 2
2

2
4

2
4

2
5 3
0

33 31 35 3
8 3
8

4
2

4
3

4
4 4
3 4
3

4
0

4
0 5 3

4
0

4
0 0

4
5

2
0 10 10 2
8

15 3
2 22 52 2
0

25 50 5
0 22 4
8 5

5
9

5
0 5

55 3
0 20 55 52 45 4
5 20 55 25 4
3 3
0

3
0 4
0

4
0 10 2
0

35 42
5

2
0 0

32

3
.0

7
.0

7
.0

7
.0

7
.0

5
.0

7
.0

7
.0

7
.0

7
.0

7
.0

7
.0

7
.0

3
.0

3
.0

3
.0

3
.0

7
.0

3
.0

1
0
.0

3
.0

7
.0

3
.0

7
.0

7
.0

5
0

.0
5

.0
5

.0
2

.0
1

0
.0 .7

1
5

.0
5
0
.0

1
0

.0
7

.0

1
5
.0

7
.0

1
0
.0

7
.0

1
0

.0

2
0
.0

7
.0

7
.0

7
.0

2
.0

3
.0

0
2

.0
0

2
.0

0
2

.0
0

1 
.5

0

5
.0

0
2
.0

0
1 

.0
0

1
.0

0
.7

0

2
.0

0
2
.0

0
2

.0
0

2
.0

0
2
.0

0

.7
0

.5
0

1 
.0

0
.7

0
2

.0
0

2
.0

0
3

.0
0

2
.0

0
1 
.0

0
1 

.0
0

1 
.0

0
2

.0
0

1 
.5

0
1 
.5

0
5

.0
0

.7
0

1 
.5

0
1 

.0
0

1 
.5

0
1 

.5
0

3
.0

0
1 

.0
0

1 
.5

0
1 
.5

0
1

.5
0

1 
.0

0
 

"
1 
.5

0
1 
.5

0
1

.5
0

1 
.0

0

-
-

-
-

-
-

-
-

-
-

_
_

-
-

-
-

-
-

1 
.0

0

2
.0

0
1 

.0
0

2
.0

0
5

.0
0

5
.0

0

3
.0

0
2
.0

0
1 

.0
0

5
.0

0
2

.0
0

3
.0

0
3
.0

0
5
.0

0
1 

.0
0

7
.0

0

1
0

.0
0

1
5

.0
0

2
0

.0
0

1
0

.0
0

3
0

.0
0

1
0

.0
0

1
0

.0
0

5
.0

0
1

0
.0

0
1

0
.0

0

2
0

.0
0

1
0

.0
0

1
0

.0
0

1
0

.0
0

1
0

.0
0

1
0

.0
0

1
0

.0
0

1
5

.0
0

1
0

.0
0

7
.0

0

1 
.0

0
0

.7
0
0

.5
0

0
.3

0
0

. 
7

0
0

.7
0
0

.7
0
0

.2
0
0

.5
0
0

>
1
.0

0
0

.7
0

0
.3

0
0

.3
0
0

.2
0
0

.2
0

0

1 
.0

0
0

1 
.0

0
0

.7
0
0

.3
0
0

.5
0

0

.5
0
0

.2
0
0

.7
0
0

>1
 .

0
0
0

>
2
.0

0
0

>
2

.0
0

0
>

2
.0

0
0

>
2

.0
0

0
5

.0
0

0
>

2
.0

0
0

2
.0

0
0

2
.0

0
0

>
2
.0

0
0

>
2
.0

0
0

2
.0

0
0

3
.0

0
0

>
2
.0

0
0

>
2

.0
0

0
>

2
.0

0
0

>
2

.0
0

0

>
2
. 

0
0

0
>

2
. 

0
0
0

>
2
. 

0
0
0

>
2

.0
0

0
>

2
.0

0
0

1
0

0
1

,5
0

0
1 

,0
0
0

2
,0

0
0

1
,0

0
0

7
0

0
2

,0
0

0
1 

,0
0
0

1
,0

0
0

2
,0

0
0

1 
,0

0
0

7
0

0
7
0
0

7
0

0
7

0
0

7
0

0
7
0
0

1
,0

0
0

1
,5

0
0

>
5
,0

0
0

1 
,0

0
0

2
,0

0
0

7
0

0
1

,5
0

0
3

,0
0

0

1 
,0

0
0

2
,0

0
0

2
,0

0
0

1
,5

0
0

3
,0

0
0

1
,5

0
0

1
,5

0
0

1
,5

0
0

2
,0

0
0

1
,5

0
0

3
,0

0
0

1 
,5

0
0

1 
,5

0
0

1 
,5

0
0

1 
,5

0
0

1
,5

0
0

1 
,5

0
0

1 
,5

0
0

3
,0

0
0

1
,5

0
0

N N N N N N N N N N N N N N N N N N N N N N N N
2
0
.
0 N N N N

7
0
0
.
0 N N

0
0
0
.
0

N N N
7
0
0
.
0 N N N N N N N N

N N N N N N N N N N N N N N N N N N
5
0
0 N N N N N

5
,
0
0
0

1
0
,
0
0
0 N N N N N

2
,
0
0
0

>
2
0
,
0
0
0 N

1
0
,
0
0
0 N

3
,
0
0
0

5
,
0
0
0 N N

3
,
0
0
0

2
,
0
0
0 N N N

N N N N N N N N N N N N N N N N N N N N N N N N
3
0
0 N N N N

>
1
,
0
0
0 N N

>1
,0

0l
) N N N

>1
 ,
0
0
0 N N N N N N N N

3
0 30 30 30 10 30 20 20 10 30 30 30 10

<
1
0

<
1
0

3
0 30 20

10
0 30 20

<1
0 30 30

10
0

10
0 50

10
0 50

10
0 70 70

3
0
0 70 50

1
0
0 70

10
0 70

-3
00

20
0

10
0 70

20
0 70



T
a

o
le

 
II
. 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o

n
c
e

n
tr

a
te

 
s
a

m
p

le
s
/ 

C
h
u
g
a
c
h
 

N
a
ti
o
n
a
l 

F
o

re
s
t/

 
A

l 
a

s
k
a

--
c
o

n
ti
n

u
e

d

00

S
a

m
p

le

0
3

7
2

C
0
3
7
3
C

0
3
7
4
C

0
3
7
7
C

0
3
7
3
C

 
-

0
3
7
9
C

0
3
3
2
C

0
3
3
5
C

0
3
3
6
C

0
3
8
7
C

0
3
8
9
C

0
3
9
1
C

0
3
9
3
C

0
3
9
4
C

0
3
9
5
C

0
3
9
7
C

0
3
9
8
C

0
4
0
1
C

0
4
0
3
C

0
4
0
4
C

0
4
0
0
C

0
4
0
7
C

0
4
0
9
C

0
4
1
0
C

0
4

 1
1C

0
4
 1

2C
**

()
4
 1

 3
C

**
U

4
1

4
C

**
0
4
1
 5

C

*0
4

1
6

C

0
4

1
8

C
0
4
1
9
C

0
4
2
0
C

 0
4
2
1
C

0
4
2
2
C

**
0
4
2
3
C

0
4
2
4
C

0
4
2
5
C

0
4
2
6
C

0
4
2
7
C

0
4
2
8
C

0
4
2
9
C

D
4
3
0
C

0
4
3
8
C

**
*0

4
3
V

C

B
a

-p
p

m
s

>
5
,0

0
0

7
0
0

1 
,0

0
0

7
0
J

2
0
0

1
5

0
5
0
0

3
0
0

2
0
0

5
0
0

2
0

0
7
0
0

1
0
0

1
0
0

1
0

0

7
0
0

5
0
0

5
0
0

1
5

0
5
0
0

1 
0

0
1
0
0

1 
0

0
1 

00
7
0
0

5
0

0
1 

,0
0
0

1 
,0

0
0

1 
,5

0
0

3
,0

0
0

7
0

0
1 

,0
0
0

7
0
0

1 
,0

0
0

1 
,0

0
0

2
,0

0
0

7
0
0

1 
,0

0
0

7
0
0

1 
,0

0
0

1 
,0

0
0

1 
,O

O
U

7
0
0

7
0
0

7
0
0

B
e
-p

p
m

s

N N N N N N N
1 

.0 N N N N N N N N N N N N N N N N N N N N N N

7
.0

5
.0

2
.0

5
.0

2
.0

1
0

.0 N
5

.0 N N N N
2

.0 N N

B
i 
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
1

0
0 N N N N N N N N N N N N

C
a
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o
-p

p
m

S

1
5

3
0

3
0

30 3
0

2
0 3
0

5
0

3
0 15 2
0 1 
5

3
0 15 2
0 7 5

15 1
0

2
0

1
5

3
0

1 
5

2
0

3
0

1
0
0 N N N U H

1
0

2
0

0
2
0

2
0

1 
5

0
2

0
5

0
2
0 5
0

7
0

2
0

2
0

2
0

2
0

C
r-

p
p
m

s

7
0

7
0

2
0
0

1
0

0
2

0
0

1 
5

0
1

0
0

7
0

2
0

0
1

,0
0

0

2
0

0 7
0

3
0

0
3

0
0

3
0

0

7
0 7
0

7
0

7
0

3
0

0

1 
,0

0
0

3
0

0
7
0
0

2
0

0
1 

,0
0

0 7
0

5
0

1
5
0 N

. 
2

0
0

5
0

1
0
0 7
0

1
5
0

1
5

0

3
0

0
2

0
0

1
5

0
1

5
0

1
5
0

1
5

0
1 

5
0

1
0

0
1

5
0

3
0
0

C
u

-p
p

 m
s

1
0
0

1
0
0

3
0
0

1
0

0
1 

5
0

7
0

1
,5

0
0

2
0

0
2
0
0

1
0

0

7
0

7
0

7
0

3
0 3
0

7
0

1
5

7
0

7
0
0

1 
5

0

1 
5

3
0

1 
5

5
0

1 
5

0

2
0

0 2
0 5
0

2
0

5
0

1
0

1
0

0
3

0
0

3
0

0 5
0

7
,0

0
0

1 
5
0

2
0

0
1 

5
0

1
5

0

2
0

0 7
0

5
0

7
,0

0
0 3
0

L 
a
-p

p
m

s

3
0 N

2
0 N N

3
0

1
0

0 2
0

1
5

0
7

0
0

1
0
0 2
0 N N N

2
0

0
2
0
0

2
0

0 N
2
0
0 2
0 N N

3
0
0

5
0

0

5
0

0 N
2
0
0

2
0
0

5
0

0

5
0

1
0

0 5
0

2
0

0
5

0
0 N

5
0

0
3

0
0

2
0

0
2

0
0

1 
5
0

2
0

0
1
0
0

2
0
0

5
0

0

M
o

-p
p

m
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b

-p
p

m

S

N N N N N

2
0 N N N

2
0 N N N N N

3
0

3
0 N N N N N N

20 .7
0 N

1
5

0
1 

,0
0

0
1

5
0

1
/0

0
0

1
0

0
1
0
0 5
0

1
5

0
1

5
0

1
0
0

1
5
0

1
5
0

2
0

0 5
0

1
0

0
1
5
0 7
0 N

1
5

0

N 
i 
-p

p
m

s

7U
1
0
0

1
0

0
1
0
0 50 5
0

1
5

0
1
5
0

1
0
0

3
0

7
0 70 7
0 7
0

7
0 10 10 7
0 2
0

70 7
0

7
0

7
0 70 7
0

1
5
0 2
0

2
0

2
0

5
0

1
0 10

5
0

0 5
0

7
0

>
1

0
,0

0
0 1
0

7
0 10 1
0

3
0
0 10 3
0

1
0 10

P
b
-p

p
m

s

1
0

1
0

3
0

1
0 N N

5
0

1
0

0
7
0

2
0

3
0

2
0

1
5

<1
 0

<
1
0 1
0

1
0

1
5

<
1
0

3
0

<
1
0

1
0 N

1
0

5
0

1
5

0 N N N N

2
0

2
0

2
/0

0
0 7
0

2
0

5
0

1
0

0
3

0
0

2
0

2
0

2
0
0 7
0

2
0

2
0

/0
0

0 N



T
a
o
le

 
II

. 
C

h
e
m

ic
a
l 

d
a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o

n
c
e

n
tr

a
te

 
s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/
 

A
la

s
k
a
 c

o
n
ti
n
u
e
d

Q
D O
)

S 
am

p 
I 

e

03
72

C
 

0 
3 

7 
3 

C 
03

7A
C

 
03

77
C

 
03

78
C

C
J3

79
C

 
03

32
C

 
03

85
C

 
0

3
8

6
C

 
03

87
C

0
3
8
9
C
 

0
3
9
1
C
 

0
3
9
3
C
 

0
3
9
A
C
 

0
3
9
5
C

0
3
9
7
C
 

0
3
9
8
C
 

O
A
Q
1
 C

 
O
A
0
3
C
 

G
4
0
A
C

U
A
O
o
C
 

0
4
0
7
C
 

O
A
0
9
C
 

O
A
1
0
C
 

0
4
1
 1
C

0-
41

 2
C

*
*
0
4
1
3
C

*
*
O
A
1
 A
C

*
*
U
A
1
5
C
 

*
O
A
1
o
C

U
4
1
8
C
 

O
A
1
 9
C

04
2G

C
O
A
2
1
 C

 
O
A
2
2
C

*
*
O
A
2
3
C
 

O
A
2
A
C
 

O
A
2
5
C
 

0
4
2
6
C
 

O
A
2
7
C

0
4
2
3
C
 

O
A
2
9
C
 

O
A
3
0
C
 

O
A
3
8
C
 

**
* 
O
A
3
9
C

S
b
-
 s

S 
c
-
p
p
m
 

S
S 
n
-
p
p
m

s
S 
r
-
p
p
m

s
V
-
p
p
m
 

s
W
-
p
p
m
 

s
Y
-
p
p
m
 

s
Z
n
-
p
p
m

s
Z 
r
-
p
p
m
 

s
T
h
-
p
p
m
 

s

'A ,g N N ;J N N N N N N N N N 'N N N N M iJ 
s

N N N N N ,<J N N N N N N M N N N i-J M N .M N N N N N

10 2
0 15 15 15 10 15 10 10 7
0 15
7

15 15 15 5
0 50 15 10 2
0

2
0 15 2
0 2
0 50 30 2
0

70 2
0

1
0

0 15 3
0

20 50 30 50 50 50 3
0

3
0 3
0 3
0

20 5
0

30

N N N N N N N N N N

5
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

>
2

,0
0

0 N

7
0

0
1

0
0

1
0
0

1
0

0
1

0
0

2
0

0
3

0
0

1
0

0
1

0
0

2
0

0

1
0
0 N

1
0
0 N

1
0

0

5
0
0

3
0

0
1U

O
2
0
0

1
0
0

2
0

0
1 

0
0

1U
O

1
0
0

2
,O

U
O

1 
,0

0
0

1 
,5

0
0

2
,0

0
0

1
,0

0
0

2
,0

0
0

5
,0

0
0

1 
,0

0
0 N

1 
,5

0
0

1
,5

0
0

3
,0

0
0

1 
,0

0
0

1 
,5

0
0

1 
,0

0
0

1
,0

0
0

5U
O

1 
,5

0
0

1
,0

0
0

1
,5

0
0

1 
,5

0
0

1
5
0

3
0

0
3

0
0

3
0

0
3
0
0

2
0
0

2
0

0
1
5
0

1
5

0
1

5
0

2
0

0
1

5
0

2
0
0

1
5

0
1 

5
0

2
0
0

1
5
0

1
5
0

1
5

0
1
5
0

1
5

0
1

5
0

2
0

0
1
5
0

5
0

0

5
0
0

5
0

0
1 

,0
0
0

2
0

0
1 

,5
0
0

5
0

0
5
0
0

3
0

0
5

0
0

5
0
0

1 
,0

0
0

5
0

0
5

0
0

5
0
0

5
0

0

5
0

0
7

0
0

5
0
0

7
0
0

7
0
0

N N N N N N N N N

5
0 N N N N N

5
0 N N N N N N N N N N N N N N N N N N N N N N

5
0

0

2
0

0 N N N N N

5
0 5
0

3
0

3
0

5
0

1 
0
0

5
0

2
0

3
0

1
5
0 5
0

3
0

2
0

1
0

1
0

1
0

0
1

0
0

3
0

5
0

2
0

0 2
0

3
0

2
0

7
0

5
0

0

3
0
0

1 
5

0
1 
,5

0
0

2
0

0
1 
,0

0
0 7
0

1 
5

0
2
0
0

3
0
0

2
0

0

2
0

0
3
0
0

3
0

0
3

0
0

3
0
0

7
0

0
3

0
0

2
0
0

3
0

0
3

0
0

N
2

0
0 N N N N N

3
0
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

1
0

,0
0

0 N

>
1

,0
0

0
3

0
0

>
1 

,0
0
0

1
0

0
1
5
0

>
1 

,0
0
0

5
0
0

3
0
0

3
0
0

>
1

,0
0

0

5
0

0
1
0
0

1U
O 7
0

7
0

>
1

,0
0

0
>

1
,0

0
0

3
0
0

2
0
0

>1
 ,

0
0
0

1 
,0

0
0

1
5
0

>
1 

,0
0

0
7

0
0

>
2
,O

O
U

>
2

,0
0

0
>

2
,0

0
0

>
2
,0

0
0

3
0
0

>
2
,0

0
0

>
2
,0

0
0

>
2

,0
0

0
>

2
,0

0
0

>
2

,0
0

0
>

2
,0

0
0

>
2

,0
0

0
>

2
,0

0
0

>
2

,0
0

0
>

2
,0

0
0

>
2

,0
0

0

>
2

,0
0

0
>

2
,0

0
0

>
2

,0
0

0
>

2
,0

0
0

>
2

,0
0

0



T
a

o
le

 
II

. 
C

h
e

m
ic

a
l 

d
a
ta

 
fo

r 
n

o
n

m
a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o

n
c
e

n
tr

a
te

 
s
a
m

p
le

s
* 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t*

 
A

la
s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m

p
le

0
4
4
0
C

0
4
4
1
C

0
4
4
2
C

0
4
4
3
C

**
0
4
4
4
C

0
4

4
 5

C
**

0
4
4
6
C

**
0
4
4
?
C

**
0
4
4
9

C

0
4
5
U

C

0
4
5
2
C

0
4
5
3
C

0
4
5
4
C

**
0
4
5
5
C

0
4
5
6
C

**
0
4
5
7
C

0
4
5
8
C

0
4
5
9
C

0
4
6
0
C

0
4
6
1
C

0
4
6
2
C

0
4
6
3
C

0
4

6
'jC

0
4
6
6
C

0
4
6
7
C

0
4
6
8
C

**
 0

4
 7

0C
0

4
7

1
 C

0
4
7
2
C

0
4
7
3
C

*0
4

7
4

C
0
4
7
5
C

0
4
7
6
C

0
4
7
7
C

*0
4
7
8
C

0
4
7
9
C

0
4

8
U

C
0
4
8
1
C

0
4
8
2
C

0
4
8
3
C

0
4
8
4
C

0
4
3
5
C

0
4
8
7
C

0
4
8
8
C

**
0

4
8

9
C

L
a

t 
i 

tu
d

e

6
0
 

1
6
0
 

4
6

0
 

3
6

0
 

3
6

0
 

1

6
0

 
1

6
0

 
1

6
0
 

5
6
0
 

4
5
9
 

5
5

6
0

 
1

6
0
 

9
6
0
 

9
6
0
 

8
6

0
 

8

bO
 

6
6
0
 

6
tC

 
3
5

6
0
 

3
5

6
0

 
3
3

6
0
 

3
3

6
0

 
3

0
6

0
 

2
8

6
0

 
2
8

6
0
 

2
7

6
0
 

2
7

6
0

 
3
2

6
0
 

3
3

6
0
 

3
4

0
0

 
31

6
0

 
3
0

6
0

 
2
8

6
0

 
2
8

6
0

 
2

9
6
0
 

29

6
0
 

2
8

6
0

 
2

b
0
0
 

2
6

6
0

 
2
6

6
0
 

2
5

6
0

 
2
5

6
0
 

2
3

6
0

 
1 

7
6
0
 

1
8

6
0
 

1 
8

50 52 4
0 5

4
5 0

1 
5

4
2 35 1
0 8

2
5 15 55 4
5 55 3
0 4
8

4U 1
0

10 55 38
5

5
0

20
7

1 
8

2
8 1
8

50 33  .
0 5

35 10 1
0

15 2
0 0

15 25 2
0 20 50

L
o
n
g
i 
tu

d
e

1
4
9

1
4

8
1
4
8

1
4
3

1
4
8

1
4
8

1
4

8
1

4
9

1
4

9
1

4
9

1
4
8

1
4

8
1
4
8

1
4

8
1
4
8

1
4

8
1

4
3

1
4

8
1

4
8

1
4

8

1
4
8

1
4

8
1

4
8

1
4

3
1

4
8

1
4
8

1
4

8
1

4
8

1
4

8
1

4
8

1
4

8
1
4
8

1
4

8
1

4
8

1
4

8

1
4

8
1

4
3

1
4

8
1

4
8

1
4

8

1
4

8
1

4
8

1
4

8
1

4
8

1
4

8

2
44 4
6

4
7

4
7

4
7

4
4 2 6

2
0

55 5
7

58 57 57 58 5
6

33 32 3
3

3
3 3
9

41 4
2 4
7

4
7 1
9

21 2
8

2
7

3
0 3
2

3
3

31 34 3
7

3
9

3
8 3
7

4
4 41 4
5 55 54 5
5

2
8 2
0

42
5

4
5

4
5 3
5 5

4
5

3
0

3
0 15 55 10
0 5

15 2
0

4
5 15 15 5
0

4
5 35 2
0

35 3
5 31 24
0

15 41 10 55 35 2
0

1
0 5

55 55 2
0 5

10 45
5

F
e
-p

c
 t

 .
 

M
g

-p
c
 t

 .
s

5
.0

3
0

.0
5
0
.0

5
0

.0
5

0
.0

5
0

.0
1
5
.0

5
.0

1
5
.0

2
.0

7
.0

1 
5

.0
5

.0
1

5
.0

2
.0

1
0
.0

3
0

.0
3
0
.0

7
.0

3
0
.0

3
0
.0

5
0
.0

1
0
.0

2
0
.0

3
0
.0

3
0
.0

1
5
.0

5
.0

1
0
.0

2
0

.0

3
0
.0

1
5
.0

7
.0

2
0

.0
2
0
.0

7
.0

5
0
.0

3
0
.0

3
0
.0

7
.0

7
.0

2
0

.0
5

0
.0

5
0
.0

1
5
.0

s 1 
. 

5
0

1 
.0

0
1 

.0
0

.7
0

.5
0

.7
0

1
.0

0
2

.0
0

2
.0

0
1 
.5

0

1 
.0

0
1
.0

0
.7

0
2

.0
0

1 
.0

0

1 
.5

0
1
.0

0
.7

0
1 
.0

0
.7

0

.2
0

.2
0

5
.0

0
1 
.5

0
1 
.0

0

5
.0

0
3
.0

0
1 

.5
0

5
.0

0
1
.5

0

5
.0

0
1 

.5
0

1 
.5

0
.5

0
1 
.0

0

1 
.5

0
.7

0
.7

0
7
.0

0
5
.0

0

1 
.0

0
1 

.0
0

.7
0

1 
.5

0
2

.0
0

C
a

-p
c
t 

.
s

1
0

.0
0

7
.0

0
5
.0

0
5

.0
0

5
.0

0

5
.0

0
1

0
.0

0
2
0
.0

0
2

0
.0

0
7
.0

0

7
.0

0
1

0
.0

0
7

.0
0

1 
0

.0
0

1
0

.0
0

2
0

.0
0

5
.0

0
2
.0

0
5

.0
0

2
.0

0

1
.0

0
1 

.5
0

5
.0

0
7
.0

0
5

.0
0

7
.0

0
5

.0
0

7
.0

0
7

.0
0

7
.0

0

7
.0

0
7

.0
0

7
.0

0
7

.0
0

1
0

.0
0

7
.0

0
5

.0
0

5
.0

0
7

.0
0

7
.0

0

7
.0

0
1

0
.0

0
1 

.0
0

5
.0

0
1

0
.0

0

T 
i-
p
c
 t
 .

s

2
.

>
2 

.
1 

. .
5

.

>
2

.
>

2
 .

>
2
.

>
2 

.
2

.

>
2
.

>
2
 .

>
2
 . 5
.

>
2

.

>
2
.

2
\

2
.

>
2

 .  

1 
.

1
.

>
2 

.
>2

 . 2
.

2
.

>
2
 .

>
2 

.
2

.
2

.

5
.

>
2 

.
>

2
.

1
.

5
.

>
2
.

2*
.

2
.

2
.

2
.

>
2
.

>
2 

. .
2
.

5
.

0
0
0

0
0

0
5
0
0

5
0

0
0
0
0

0
0
0

0
0

0
0
0
0

0
0

0
0

0
0

0
0
0

co
o

0
0

0
0

0
0

0
0

0

0
0

0
0

0
0

0
0
0

0
0

0
7
0
0

0
0

0
5

0
0

0
0

0
0

0
0

0
0

0

G
O

O
0

0
0

0
0
0

0
0
0

0
0
0

0
0

0
0
0
0

0
0

0
0

0
0

0
0

0

0
0

0
0

0
0

0
0
0

0
0
0

0
0
0

0
0

0
0

0
0

7
0

0
0
0
0

0
0

0

M 
n 
- 

p 
p 

m
s 1

*5
0
0

1 
*0

0
0

7
0

0
5

0
0

5
0
0

5
0

0
1 

*0
0

0
3

*0
0

0
3

*0
0

0
1 

*5
0

0

1 
*5

0
0

1
*5

0
0

1
*5

0
0

2
*0

0
0

1
*5

0
0

2
*0

0
0

1 
*0

0
0

5
0

0
2

*0
0

0
3

0
0

5
0

0
3

0
0

5
*0

0
0

2
*0

0
0

1 
*0

0
0

1 
*5

0
0

3
*0

0
0

1
*5

0
0

2
*0

0
0

5
*0

0
0

7
*0

0
0

3
*0

0
0

2
*0

0
0

1
*5

0
0

7
*0

0
0

1 
*5

0
0

1
*0

0
0

1
*0

0
0

7
*0

0
0

3
*0

0
0

2
*0

0
0

2
*0

0
0

5
0

0
2

*0
0

0
7

*0
0

0

A
g

-p
p

m
s

N N
7

.0
5

.0 N

3
0

0
.0 N N N N N N N N N N N

7
.0 N

7
.0

7
.0

5
.0 N N

7
.0 N

3
0

0
.0 N N N N N N

1 
5

.0
1

*5
0

0
.0 N N N N N N N N N N

A 
s
-p

p
m

s

N
3
*0

0
0

2
*0

0
0

3
*0

0
0 M

3
*0

0
0

5
*0

0
0 N

5
*0

0
0 N N N N N

2
*0

0
0 N

2
*0

0
0

3
*0

0
0

5
*0

0
0

2
*0

0
0

1
0

*0
0

0
5
*0

0
0 N N N

3
*0

0
0 N N N N N N N

>
2
0
*0

0
0

>
2
0
*0

0
0

3
*0

0
0

7
*0

0
0

1
0
*0

0
0 N N N

7
*0

0
0

7
*0

0
0

3
*0

0
0

1
5
*0

0
0

A
u

-p
p

m
s

N N N N N

1
*0

0
0 M N N N N N N N N N N N N N N N N N M N

7
0

0 N tJ N N M N

2
0

>
1
*0

0
0 N N N N N N N N N N

B
-p

p
m

S

2
0

0
1
0
0

1
5
0

1
5
0

1
5
0

1
0

0
1
*0

0
0

>
5
*0

0
0

2
*0

0
0

1
0

0

1
0

0
1

0
0

1
0
0

2
0

0 7
0

1
0

0
1
5
0

1
*5

0
0 7
0

1
5

0

2
0

0
7

0
1

5
0

1
0

0
1

5
0

3
*0

0
0

3
0

0
1

5
0

3
0

0
2

*0
0

0

1
5
0 7
0

3
0
0

3
0
0

1
0

0

3
0

0
3
0
0

2
0

0
1
0
0

1 
*5

0
0

1
5
0

5
*0

0
0 5
0

1
5

0
  

2
*0

0
0



T
a
b
le

 
II

. 
C

h
e
m

ic
a
l 

d
a

ta
 

fo
r 

n
o

n
m

a
g
n
e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o
n
c
e
n
tr

a
te

 
s
a
m

p
le

s
* 

C
h

jg
a

c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t*

 
A 

I 
a

s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m
p
l
e

0
4
4
0
C

0
4
4
1
 C

0
4
4
2
C

0
4
4
3
C

*
*
0
4
4
4
C

0
4
4
5
C

*
*
0
4
4
o
C

*
*
Q
4
4
7
C

*
*
0
4
4
9
C

0
4
5
0
C

0
4
5
2
C

0
4
5
3
C

0
4
5
4
C

*
*
Q
4
5
5
C

0
4
5
6
C

**
 0
 4
 5
 7
 C

0
4
5
8
C

0
4
5
9
C

0
4
6
0
C

0
4
6
1
 C

0
4
6
2
C

0
4
6
K

0
4
6
5
C

0
4
6
6
C

0
4
6
7
C

C
4
6
8
C

*
*
0
4
7
0
C

0
4
7
1
C

0
4
7
2
C

0
4
7
3
C

*
0
4
7
4
C

0
4
7
5
C

0
4
7
6
C

0
4
7
7
C

*
0
4
7
8
C

G
4
7
9
C

0
4
8
0
C

04
81
 C

0
4
8
2
C

0
4
8
3
C

0
4
d
4
C

0
4
8
5
C

0
4
8
7
C

(J
48

8C
*
*
0
4
8
9
C

B
a
-
 p
pm

s

70
0

7
0
0

7
0
0

7
0
0

1 
,
5
0
0

7
0
0

1 
,
0
0
0

>
1
0
,
0
0
0

2
,
0
0
0

1 
,
0
0
0

7
0
0

70
0

>
1
0
,
0
0
0

1 
,5
00 70
0

1
,
0
0
0

1 
,
5
0
0

5
0
U

1 
,
5
0
0

5
0
0

5
U
O

50
0

5
0
0

5
U
O

50
0

2
,
0
0
0

1 
,
5
0
0

50
0

70
0

1 
,
0
0
0

2
,
0
0
0

50
0

5
0
0

50
0

1 
,
5
0
0

1 
,0
00

1
,
5
0
0

>1
 0
,
0
0
0

50
0

50
0

50
0

70
0

5
,
0
0
0

5
0
0

1 
,
0
0
0

B
e
-
p
p
m

s 5
.
0

2
.
0

N N N

2
.
0 N

15
 .
0

N N N N N
5
.
0 N N

' 
N N N N N N N N N N N N N

1
5
.
0 N N

7
.
0 N N N N N N N N N N N

10
.0

B 
i 
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
5
0
0 N N N N N N N N N N N

C
d
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o
-
p
p
m

s

20
1
0
0

2
0
0

2
0
0

1
5
0

2
0
0 70 20 70 10 3
0 70 30 50 20 70 70

2
0
0 30

2
0
0

2
0
0

2
0
0 3
0 50

1
0
0

70 70 10 50 5u

1
0
0 50 20 50

1
0
0 30

3
0
0

3
0
0 70 30 30

1
0
0

3
0
0

2
0
0 50

C 
r
-
p
p
m

s

1
0
0 70 5
0

20 50 50
1
0
0

1
0
0

3
0
0 70

2
0
0

1
0
0

3
0
0

10
0.

1
5
0

1 
,
5
0
0

15
0 50

1
,
0
0
0 50

1
0
0 70

1
5
0

1
0
0

1
0
0

1
,
5
0
0

1
5
0

10
0

2
,
0
0
0

2
0
0 N

20
0

10
0

10
0

10
0

1 
,
0
0
0

15
0 70

3
0
0

2
0
0

5
0
0

1
5
0 50

2
0
0

2
0
0

C
u
-
p
p
m

s

1 
5

70
7
0
0

7
0
0

3
0
0

3
0
0

1
0
0 20

3
0
0 20

2
0
0

2
0
0

1 
50

3
0
0

1
0
0

3
0
0

1
,
5
0
0

3
0
0

1 
50

3
0
0

5
0
0

7
0
0

1
0
0

3
0
0

3
0
0

2
0
0 50

1
0
0

1
0
0

3
,
0
0
0

2
0
0

1
5
0

1
0
0

1
,
0
0
0

1
0
0

1
0
0

70
0-

7
0
0

7
0
0

1
0
0

1
5
0

2
0
0

5
0
0

3
0
0

2
0
0

L
a
-
p
p
m

s

5
0
0

1 
,5
00
N N N

50
1
0
0

3
0
0

3
0
0 50

5
0
0

1
0
0

1 
50
N

20
0

3
0
0

1 
50 N

1 
50
N

50
0 N

2
,
0
0
0

3
0
0

2
0
0

3
0
0 N

7
0
0

7
0
0

2
0
0 N

5
0
0

1
0
0

2
0
0

>
2
,
0
0
0

2
0
0 N N

1
5
0

2
0
0

1 
,
0
0
0

1 
50
N N

2
0
0

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

20
0 N
50
N

1
0
0

1
0
0

30
0

30
0

50
0

10
0

10
0

15
0

20
0

20
0 50

50
0 70
N

2
0
0 N N N

1
0
0

15
0 N N

3
0
0

1
0
0 50 50

N
1
5
0

1
0
0

- 
70

3
0
0 N N N N
7
0

1
0
0 70
N N

15
0

N 
i -
p
p
m

s

30
15

0
1
,
0
0
0

70
0

50
0

1
,
0
0
0 20 20

10
0 10 10

1
0
0 70

10
0 10

1
0
0

20
0

1
,
5
0
0 10

7
0
0

1
/
5
0
0

1
,
5
0
0 50

2
0
0

70
0

50
0 20 10

20
0

10
0 50 10 10 30 50 30

1
,
5
0
0

30
0 30 70 10

50
0

1
,
5
0
0

7
0
0

15
0

P
b
-
p
p
m

S

N
10
0

2
0
0

20
0

3
0
0

2
0
0

15
0 N

20
0 N

70
15
0

1
/
5
0
0

15
0 50 70

15
0

2
0
0 50

50
0

1
,
0
0
0

2
0
0 50

50
0

20
0

15
0 50 20 20

15
0

<
2
0 30 20

2
0
0 N

70
50

0
2
0
0 20 50 20

2
0
0

70
0

2
0
0 50



>«  * * * * * * >«  * * * if * * * * COOOC OOOOO OOCOO OOOOO COOOO OOOOO OOOOO OOOOO O O

»O O& ~>J v/^ ^ \**J r^   * c *C Oo ~>J O* u) f^ ^ ro     C3 O* ~>J o* v/i L** rv

22222 22222 2O222 22222 Z2Z22 22222 ZZZZH

OCOOO OOOOC OO OCOCC; OOC OOOOC OOOOO CCiOCO OOCOO 
OOOOO OOOOO Z2OOZ OOOOO OOO22 OOOOO OOOOO OOOOO OOOOO

_
OCOOO OOOOO OOOOO OOOOO OOOO-W OOOOO OOOOO OOOOO OOOOO 
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

ro 0-J i» T3
 » % T3
O Ul tyi O 3
o o o o

Z2Z2Z Z022Z 2Z2Z2 ZZ2ZO 2222O ZZZZZ ZZ2OZ ZZ22Z

« in T3
rvi i\j  « ro OJ -ooj'^'^i^ o^wwA -j(\j-^>^ » i\j -sj OJ  » i/i rsjcn i/i  » i/i i>j en i>jv/i-^i^rsj ro -j »_» "&
OOOOO OOcnfO OOOOro i^OOOO OOOO^O ^OO^OOO OOOOO OOi^OO Ouii/iOO 3
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

222Z ZZZZ2 Z2ZZ2 ZZ2ZZ Z22ZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ

rsjrorororo rororororo rsjrororo rorororsjro roror>jr«ji>j rororororo rurorororsj rorurororo ro (\» ro ro  » ml
%%%»% SSX%% %%%» %%%%% X X X N % » X » X X %%%%% %%%%> X%%%% T3

OOOOO OOOOO OOOO*." OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO TJ
OOOOO OOOOO OOOOO COOOO OCOOO OOOOO OOOOO OOOOO OOOOO 3
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

222ZZ ZZ2ZZ O2ZZZ OZ222 ZZZZ2 ZZZZZ ZZZZZ ZZZZZ ZZZ22



T
a

o
le

 
II

. 
C

h
e
m

ic
a
l 

d
a

ta
 

fo
r 

n
o
n
m

a
g
n
e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o
n
c
e
n
tr

a
te

 
s
a

m
p

le
s
* 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/

 
A

I 
a
s
k
a
--

c
o
n
ti
n
u
e
d

S
a
m
p
l
e

0
4
9
G
C

0
4
9
2
C

0
4
9
3
C

0
4
9
4
C

*
0
4
9
6
C

0
4
9
7
C

0
4
9
8
C

0
4
9
9
C

0
5
0
0
C

0
5
0
1
C

0
5
0
2
C
 

,
0
5
0
3
C
 
l

0
5
0
4
C

0
5
0
5
C

0
5
0
0
C

0
5
0
7
C

0
5
0
8
C

0
5
0
9
C

*
*
*
0
5
1
 O
C

05
1 

1C

05
1 

2C
0
5
1
3
C

05
1 
AC

05
1 

5C
05

1 
6C

*
0
5
1
 7
C

05
1 
ac

0
5
1
9
C

0
5
2
0
C

0
5
2
1
C

0
5
2
3
C

0
5
2
4
C

0
5
2
5
C

0
5
2
o
C

0
5
2
7
C

0
5
2
8
C

0
5
2
9
C

0
5
3
0
C

*
*
0
5
3
1
C

0
5
3
2
C

0
5
3
3
C

*
*
0
5
3
4
C

0
5
3
5
C

**
 0
 5
 3
 o
 C

*
*
0
5
3
8
C

La
 t
 i

 t
 j
d
e

60
 
21
 
35

oO
 
22

 
30

60
 
20

 
40

60
 
18
 
22

60
 
23

 
55

60
 
21
 

32
60

 
20
 
25

60
 
19
 
25

60
 
16
 
20

60
 
18

 
30

60
 

1 
o 

15
6U

 
17
 
35

60
 
17

 
10

60
 
18
 
30

60
 
29

 
7

60
 
28
 
29

60
 
29

 
15

60
 
29
 
52

60
 
26

 
5

60
 
27

 
2

60
 
25
 
20

oO
 
23

 
0

60
 
23

 
10

60
 
24

 
3

60
 
28

 
30

6
0
 
29
 
35

60
 
28

 
20

oO
 
27
 
25

60
 
26

 
45

60
 
27
 
10

60
 
29

 
45

60
 
21

 
0

60
 
22

 
0

60
 
24

 
10

60
 
26

 
12

60
 
17

 
50

60
 
2A
 
15

60
 
27
 
10

60
 
27
 
38

60
 
24
 
50

60
 
24

 
55

60
 
25

 
20

60
 
24
 
42

60
 
23
 
30

60
 
20

 
40

L
o
n
 g
 i 

t 
ud

e

14
8 

50
 
50

14
8 

51
 

10
14
8 

55
 
25

14
3 

56
 
45

14
9 

1 
55

14
9 

3 
48

14
9 

5 
20

14
9 

8 
35

14
9 

14
 
20

14
9 

14
 

10

14
9 

14
 
20

14
9 

15
 

22
1
4
9
1
9
 

0
14
9 

19
 
20

14
9 

6 
40

14
9 

1 
1 

59
14
9 

15
 
35

14
9 

18
 

0
14
9 

19
 
30

14
9 

19
 
58

14
9 

14
 

2
1
4
9
1
1
 

0
14
9 

9 
42

14
9 

1 
5 

5
14
9 

27
 
52

14
9 

28
 

7
14
9 

28
 
40

14
9 

28
 
20

14
9 

30
 

7
14
9 

33
 
30

14
9 

34
 

52
14
9 

52
 
38

14
9 

55
 
20

14
9 

59
 
15

14
9 

59
 

0

14
9 

4
3
 
32

14
9 

55
 
40

14
9 

50
 
50

14
9 

52
 
45

14
9 

51
 

0

14
9 

52
 
10

14
9 

47
 
40

14
9 

47
 
45

14
9 

45
 
50

14
9 

45
 
50

F 
e
-
p
c
 t
 .

s 5
0
.
0

5
0
.
0

3
0
.
0

3
0
.
0

>
5
0
.
0

2
0
.
0

1
5
.
0

1
5
.
0

1
5
.
0

1
5
.
0

7
.
0

1
0
.
0

7
.
0

1
0
.
0

2
0
.
0

1
0
.
0

1
5
.
0

5
0
.
0

3
0
.
6

3
0
.
0

7
.
0

7
.
0

5
0
.
0

7
.
0

7
.
0

3
0
.
0

1
0
.
0

7
.
0

7
.
0

1
5
.
0

7
.
0

1
0
.
0

7
.
0

7
.
0

1
5
.
0

3
0
.
0

1
0
.
0

7
.
0

1
0
.
0

1
0
.
0

1
5
.
0

1
5
.
0

5
.
0

1
0
.
0

1
5
.
0

M
g
-
p
c
 t
 .

S

.
7
0

.
7
0

1 
.5

0
1 
.
0
0

5
.
0
0

1 
.
5
0

7
.
0
0

1 
.
5
0

1 
.
5
0

1 
.
5
0

1 
.5

0
5
.
0
0

1 
.
5
0

5
.
0
0

1
.
5
0

1 
.
5
0

5
.
0
0

1 
.5
0

1
.
5
0

5
.
0
0

1 
.
5
0

1 
.5
0

1 
.
0
0

1 
.
5
0

5
.
0
0

5
.
0
0

1 
. 
50

1 
.5

0
1 

. 
50

2
.
0
0

1 
.
5
0

1
.
5
0

1 
.
5
0

2
.
0
0

1
.
5
0

1 
.
0
0

2
.
0
0

1 
.
5
0

3
.
0
0

2
.
0
0

5
.
0
0

1
0
.
0
0

1 
.5

0
3
.
0
0

5
.
0
0

C
a
-
p
c
 t
 .

s

.
5
0

2
.
0
0

7
.
0
0

5
.
0
0

1
0
.
0
0

5
.
0
0

7
.
0
0

7
.
0
0

1
0
.
0
0

11
).
 0
0

1
0
.
0
0

1
0
.
0
0

2
.
0
0

7
.
0
0

7
.
0
0

1
0
.
0
0

1 
0
.
0
0

7
.
0
0

5
.
0
0

7
.
0
0

1
0
.
0
0

2
0
.
0
0

2
.
0
0

2
0
.
0
0

2
0
.
0
0

2
0
.
0
0

1
0
.
0
0

2
0
.
0
0

5
.
0
0

2
0
.
0
0

1
0
.
0
0

1
0
.
0
0

1
0
.
0
0

1
0
.
0
0

2
0
.
0
0

2
0
.
0
0

1
0
.
0
0

7
.
0
0

5
.
0
0

7
.
0
0

7
.
0
0

1
0
.
0
0

1
0
.
0
0

1
5
.
0
0

1
0
.
0
0

T 
i-
p 

c 
t 

.
s .
3
0
0

.
3
0
0

1 
. 
50

0
2
.
0
0
0

1
0
.
0
0
0

1 
.
5
0
0

>
2
.
0
0
0

2
.
0
0
0

2
.
0
0
0

2
.
0
0
0

2
.
0
0
0

2
.
0
0
0

1 
.
5
0
0

2
.
0
0
0

>
2
.
0
0
0

2
.
0
0
0

1 
. 
0
0
0

1 
. 
5
0
0

2
.
0
0
0

2
.
0
0
0

>
2
.
0
0
0

>
2
.
0
0
0

.
5
0
0

2
.
0
0
0

2
.
0
0
0

1
0
.
0
0
0

2
.
0
0
0

>2
. 
C
O
O

1 
.
0
0
0

>
2
.
0
0
0

>
2
.
0
0
0

>
2
.
0
0
0

>
2
.
0
0
0

>
2
.
0
0
0

>
2
.
0
0
0

>
2
.
0
0
0

>
2
.
0
0
0

>
2
.
0
0
0

5
.
0
0
0

>
2
.
0
0
0

>
2
.
0
0
0

5
.
0
0
0

>
2
.
0
0
0

>
2
.
0
0
0

5
.
0
0
0

M 
n 
- 
p 
p 
m

s

3
0
0

3
0
0

1
/
5
0
0

1
/
5
0
0

7
/
0
0
0

1 
/
5
0
0

3
/
0
0
0

1
/
5
0
0

2
/
0
0
0

1
/
5
0
0

2
/
0
0
0

2
/
0
0
0

1
/
5
0
0

2
/
0
0
0

1
0
/
0
0
0

1 
/
5
0
0

2
/
0
0
0

2
/
0
0
0

2
/
0
0
0

2
/
0
0
0

1
/
5
0
0

1
/
5
0
0

2
0
0

2
/
0
0
0

3
/
0
0
0

7
/
0
0
0

2
/
0
0
0

2
/
0
0
0

1
/
5
0
0

2
/
0
0
0

2
/
0
0
0

2
/
0
0
0

2
/
0
0
0

3
/
0
0
0

1
/
5
0
0

1
/
0
0
0

1
/
5
0
0

1
/
5
0
0

3
/
0
0
0

2
/
0
0
0

2
/
0
0
0

5
/
0
0
0

1
/
5
0
0

2
/
0
0
0

3
/
0
0
0

A
g
-
p
p
m

s

5
.
0

7
.
0

1 
5
.
0

N
. 

30
.0 N N N N N N N N N N N N N N N N N

5.
0

N N N N N N N N N N N N

2
.
0 N N

3
0
0
.
0 N N N N N N

A
s
-
p
p
m

s 7/
00

0
20

/0
00
N N N N N N

2/
00
0

5/
00

0 N N N N N N N
2/
00
0

7/
00

0 N N N N
1/

50
0 N

7
/
0
0
0 N N N N N

5/
00

0 N
7
/
0
0
0 N

10
/0

00
N N N

5
/
0
0
0 N N N N N

A
u
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N H N N N N N N N N N N N N N N
1
/
0
0
0 N N N N N N

8
-
p
p
m

s 15
0

15
0

10
0

10
0

70
0

10
0

15
0

15
0

2/
00
0

15
0

2/
00
0

15
0

50
0 70 10
0

30
0

1/
50

0 70
. 

70
0 70

5,
00

0
3/
00
0

15
0 70

1/
00

0

70
0

20
0

5/
00

0
70
0

70
0

30
0

50
0

50
0

20
0

50
0

20
0

1/
00

0
50

0 70
50

0

15
0

10
0

15
0

10
0

10
0



OOOOO OOOOO O H Z O O OOOOO OOOOO OOOOO OOOOO OOOOO OOZZZ 
6 OOOOO O fv in rvj rvj 1/1 rvir*- rvjrvi o i/"» O i/-> r»- o f»- >/ » o i/"» f-- rvj i/-> K» i/-> v/t o >/ » Of»-N.u^O f»-O 
Q. r\j fO rvj K» r»- «  V <\J «- T- T- rvj »- «-«  rviT^T- f>- 10 
a

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
6 OOOOO in O O f»- r^- Hi f- f»- in O OOOOO fwi/-»OOO O O r-»- i/"» O i/-> O r\) N. i/-> i/-> f»- O i/"» O O i/"» «- rvj i/"» 
a inminmr*. »-«-»- T- *- T- n-| fO rvj rvj r>- «- »- <NI in «  rvj  -« «- rvj KI «- 
a v v «,
I </> «- «- T-

zzzzz zoooo oozoo ozzoo o o z o o ooooo ooooo ooooo ooooz 
in in in !/ > ir» in ir» 1/1 in 1/1 1/1 r^-o N-f>- omf^-inN. f~.Of~.OO minoom r^-omO

ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZOZZ ZZZZZ ZZZZZ ZOZZ
T- o

zzooz zoooo ooozo ozooo oozoo ooooo ooooo ooooo ooooo
OO Or^-oO Of^-m O f»- OOin Oin om OOOinO OOOOO OOOOO OOOOO
^-r>«. fO N-^- rvj «  in «  ro rvi^- rvi»- inrviO in Oinmom rvj O «  «  ir> i/^ir»rvjO« 

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
OOOOO i/"»Oi/"»i/"»O OfNJinom inmou^O Oinminm OOi/^fNjm ir>Oir»OO OOOOO Oi/"»inf"vO
f^» O. O o. f*- ^ ^ ^ v*~ ^  ^  '^J *^ v~ v~ <**J *~~ '^J fvi v  ^  ^ ^ f*- O v~ i  i  (\j i  O ''O rvj rvj oj oj i/^ oj *  *  fO

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
rvjrvjOOO i/"»Ou"»OO i/"»OOOO Oi/^u^OO ominmO Oi/"»OOO OOOO"^ mOOOO

e
>. e ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
> a oOr>-oo inu"»fr>rt-f»- mforvjmm
m d ro r- »  f\J

ZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ

o o ooo ooooo o o oo ooooo  .z.«.  .... «zzz« z z z     .....
O ro fNjro.'VJ f\jrvif\jf\jro fvj 'NJ ryin u->ininir»ir>

ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo 
ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo

Oir»O'no

|t/l ^t  f\|O O *O <M *  r  ^- t/> ^-

OOOOO OOOOO OOOOO OOO^-"  »-> ,  >  »- »- «  »- ^\J r\j f\jr\j'\jf\jr\j
^^^y^j1 ^ ^y^f^j-inu^ ininu-\inm inmi/>ir>in inminmin inmininin mcninmin
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

- 93



o o o c oooooc ooooo
ro rvi ru ro ro

ooooo
ro r>j   »   »   »

coooooooooooooo
x/i *-n \-n v/i * /! 
o O O O O

ooooo ooooo

O C

2 2 Z: 2 2

OOOOOO O O O < "

000 C 
O O O 2 O

<yi O »-" V/> O
o o c o c:
o o c o o

O ui C O O
o o c o o 
ooooo

O-NJOOO OOO^J-J
ooooo oocroo
oooco ooooo

C' C O C
o z o o o

ooooo 
ooooo

-\l v/. c * " * " O rv- en ro
OOOOO OOOO
OOOOO OOOO

I/I "O

ooooo 
ooooo

ooooo 
ooooo

OJ -J -J O W
ooooo 
ooooo

ooooo 
ooooo

00^*00 
ooooo

ooooo 
'ooooo

o o o oo 
ooooo

OOOOO
ooooo

OOOV/1--J
ooooo

I
(/> T3
r
3

z z z z zZ Z Z Z Zzzzzz zzozz zzz-zz

(J« O O O O
oo o oo

-vj  » rj ->j o 
O <^i O O O
ooooo

O O O ->J Vfl
ooooo 
ooooo

\s> ro i/i oj v/»
o c o o o
o o o oo

O O (VI o O 
OOOOO

O O O  >! »-n
ooooo

ooooo 
ooooo

O O <-" O V
ooooo

w.ro ro A
O o O ro
o o o z o

z z z o z
o o
o o z zz z z z

-vl O
o o 
o o

V V V V
ro ro ro ro iro ro ro ro ro ro ro ro ro rorororororo rororororo

V V V V
ro ro -» ro ro

V V
ro ro

ooooo ooooo
ooooo coooo
oooco ooooo

u> I
T3

ooooo 
ooooo 
ooooo

O >J1 O >J1 O
ooooo 
ooooo

ooooo 
ooooo 
ooooo

ooooo 
o o o oo 
ooooo

O*-" OOroroO
ooooo ooooo
ooooc ooooo

z z z z oz z z z z



T
j
o
l
e
 
II

. 
C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
/
 
C
h
u
y
a
c
h
 
N
a
t
i
o
n
a
l
 
f
o
r
e
s
t
/
 

A 
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a

m
p

le

0
5
3
9
C

*0
5

4
0

C
0
5
4
1
C

0
5
4
2
C

**
0
5
4
3
C

C
5

4
4

C
*0

5
<

,6
C

0
5
4
7
C

0
5
4
8
C

0
5
4
9
C

**
0

5
5

1
C

**
0
5
5
2
C

*0
5
5
3
C

0
5
5
4
C

0
5
5
5
C

0
5
5
6
C

0
5
5
7
C

0
5
5
8
C

0
5
5
9
C

**
 0

5
6
0
C

*0
5
6
1
 C

**
0
5
6
2
C

**
0

5
6

3
C

*0
5
6
4
C

0
5
o
5
C

**
 J

5
6
6
C

0
5
6
7
C

**
 0

 5
 6

 8
 C

0
5
6
9
C

0
5
7
0
C

*
*
0
5
7
H

*U
5

7
2

C
**

Q
5

7
3

C
0
5
7
4
C

0
5
7
5
C

0
5
7
6
C

05
 7

7C
0
5
7
8
C

0
5
7
9
C

0
5
8
0
C

0
5

8
1

 C
0
5
8
2
C

0
5
8
3
C

G
5

8
4

C
0
5
8
5
C

L
a

t 
i 

t 
u
d
e

6
0
 

12
 

2
5

6U
 

2
4
 

5
6

0
 

11
 

4
5

6
0

 
2
6
 

4
0

6
0

 
2
4
 

2
5

6
0

 
2

4
 

4
0

6
0

 
2
3
 

1
0

6
0
 

2
3

 
0

6
0

 
21

 
52

6
0
 

1
6

 
3

2

6
0
 

1
6
 

1
6

6
0
 

1
7
 

4
7

6
0
 

1
9

 
2
0

6
0
 

1
9

 
3
0

6
0
 

1 
7 

4
0

6
0
 

1 
5 

4
0

6
0

 
13

 
58

6
0

 
4
0
 

2
5

6
0
 

41
 

5
0

6
0
 

4
2

 
5

6
0
 

41
 

2
4

6
0
 

3
o

 
4

7
6
0
 

3
8
 

4
8

6
0
 

3
7
 

30
6
0
 

36
 

4
9

60
 

4
2

 
2
0

6
0
 

41
 

2
0

6
0
 

4
3

 
41

6
0

 
4
4
 

5
0

6
0

 
4
6
 

21

60
 

4
5

 
1
0

6
0
 

4
2
 

15
6
0
 

41
 

5
7

6
0
 

4
0
 

32
6
0
 

3
9
 

5
0

6
0
 

4
9
 

3
8

 6
0

 
5

2
 

4
0

6
0

 
5
0
 

5
0

6
0

 
51

 
2
0

6
0
 

4
o

 
4

0

6
0

 
5
0
 

4
5

6
0

 
*.

6 
10

6
0
 

4
8
 

5
6

0
 

4
6

 
4

5
6

0
 

4
8

 
5

0

L
o
n
y
 i 

t 
u

a
e

1
4
9
 

3
4
 

4
0

1
4
9
 

3
6

 
4

8
1

4
9

 
2

0
 

3
0

1
4
9
 

4
0

 
4

0
1

4
9

 
3
0
 

0

14
9 

2
6
 

3
1
4
9
 

2
5

 
2

3
1

4
9

 
3

6
 

0
1
4
9
 

31
 

4
6

1
4
9
 

2
7

 
10

1
4

9
 

33
 

2
5

1
4
9
 

3
2
 

54
1

4
9

 
2
7
 

4
0

1
4

9
 

2
7
 

4
7

1
4
9
 

2
5

 
2
0

1
4
9
 

2
2
 

3
5

1
4
9
 

1
8

 
15

1
4
8
 

8 
3

1
4

8
 

9 
2
0

1
4
8
 

1 
2 

4
5

1
4

8
 

1
5
 

9
1

4
8

 
1 

7 
2

0
1
4
8
 

2
3

 
2
0

1
4
8
 

2
6

 
0

1
4
8
 

2
5
 

11

1
4

8
 

2
2
 

4
1

4
8

 
2
7
 

17
1
4
8
 

2
4
 

7
1
4
8
 

2
5

 
13

1
4

8
 

2
3
 

40

1
4

8
 

2
8

 
5

0
1

4
8

 
2

8
 

5
0

1
4

8
 

3
4
 

4
0

1
4

8
 

3
7

 
55

1
4

8
 

4
0

 
5
8

1
4

8
 

21
 

3
2

1
4

8
 

2
7

 
21

1
4
8
 

1
9
 

4
2

1
4
8
 

21
 

4
5

1
4

8
 

3
9

 
3

0

1
4

8
 

19
 

4
0

1
4
8
 

41
 

8
1

4
8

 
3
4
 

52
1
4
8
 

3
4
 

12
1

4
8

 
2

3
 

2
5

F
e
-p

c
t.

s 3
0

.0
3
0
.0

7
.0

1
5
.0

2
0
.0

3
0
.0

2
0
.0

1
0
.0

3
0

.0
1
5
.0

1
5

.0
1

5
.0

2
0
.0

7
.0

7
.0

7
.0

7
.0

7
.0

2
.0

5
.0

1
0
.0

1
5

.0
3
0
.0

3
0

.0
1
5
.0

3
0

.0
5
0
.0

5
0

.0
7

.0
1

0
.0

5
.0

>
5
0
.0

1
5
.0

5
0
.0

7
.0

3
0
.0

2
0
.0

1
0

.0
5
0
.0

1
5

.0

3
0
.0

5
0

.0
7

.0
7

.0
5
0
.0

M
 y

 -
 p

 c
 t

 .
S 1 

.5
0

  
5

.0
0

1
.5

0
1 

.5
0

3
.0

0

5
.0

0
3

.0
0

1 
.0

0
1 

.0
0

1 
.5

0
,

3
.0

0
3
.0

0
3

.0
0

1 
.0

0
.7

0

1 
.0

0
1 

.0
0

2
.0

0
1
.5

0
3

.0
0

2
.0

0
1 

.0
0

3
.0

0
3
.0

0
2
.0

0

3
.0

Q
5

.0
0

1 
.5

0
1 
.5

0
2

.0
0

2
.0

0
1

0
.0

0
2

.0
0

1 
.5

0
1
.5

0

1 
.5

0
1 

.5
0

1 
.5

0
2
.0

0
2
.0

0

1
.5

0
1 

.5
0

2
.0

0
2

.0
0

1 
.5

0

C
a

-p
c
 t
 .

s

1
0
.0

0
3
0
.0

0
1
0
.0

0
1

0
.0

0
1

5
,0

0

1
0

.0
0

3
0
.0

0
1

0
.0

0
2

.0
0

1 
0

.0
0

1
5
.0

0
1

5
.0

0
3
0
.0

0
1
0
.0

0
2

0
.0

0

2
0

.0
0

3
0

.0
0

2
0
.0

0
7
.0

0
1

5
.0

0

5
0

.0
0

1
0

.0
0

5
.0

0
1

0
.0

0
2

.0
0

5
.0

0
5

.0
0

5
.0

0
1
.5

0
7
.0

0

1
0

.0
0

2
0
.0

0
5
.0

0
7

.0
0

1
0

.0
0

5
.0

0
1
0
.0

0
5

.0
0

2
.0

0
1

0
.0

0

2
.0

0
1
0
.0

0
1

0
.0

0
1 
0
.0

0
2
.0

0

T 
i 
- 

p 
c 

t 
.

s

>
2

.0
0

0
1
0
.0

0
0

2
.0

0
0

>
2

.0
0

0
>

2
.0

0
0

>
2

.0
0

0
>

2
.0

0
0

>
2

.0
0

0
1

.5
0

0
>

2
.0

0
0

>
2

.0
0

0
>

2
.0

0
0

1
0
.0

0
0

>
2
.0

0
0

2
.0

0
0

>
2

.0
0

0
>

2
.0

0
0

>
2

.0
0

0
2

.0
0

0
5

.0
0

0

>
2

.0
0

0
>

2
.0

0
0

5
.0

0
0

1
0
.0

0
0

1 
.5

0
0

5
.0

0
0

1 
.5

0
0

.5
0

0
.7

0
0

1
.5

0
0

> 
2
.0

-0
0

1
5
.0

0
0

>
2

.0
0

0
>

2
.0

0
0

>
2
.0

0
0

>
2

.0
0

0
>

2
.0

0
0

>
2

.0
0

0
>

2
.0

0
0

>
2

.0
0

0

>
2

.0
0

0
>

2
.0

0
0

>
2

.0
0

0
>

2
.0

0
0

2
.0

0
0

M
n
-p

p
m

s 1
/5

0
0

7
/0

0
0

1
/5

0
0

2
/0

0
0

5
/0

0
0

3
/0

0
0

7
/0

0
0

>
1
0
/0

0
0

1
/0

0
0

2
/0

0
0

3
/0

0
0

5
/0

0
0

7
/0

0
0

1
/5

0
0

1
/0

0
0

1
/5

0
0

1
/5

0
0

2
/0

0
0

1
/5

0
0

3
/0

0
0

1 
/5

0
0

7
0
0

3
/0

0
0

1 
0

/0
0

0
2
/0

0
0

5
/0

0
0

3
/0

0
0

1
/0

0
0

1
/5

0
0

5
/0

0
0

2
/0

0
0

>
1
0
/0

0
0

3
/0

0
0

2
/0

0
0

2
/0

0
0

1
/5

0
0

3
/0

0
0

2
/0

0
0

5
/0

0
0

2
/0

0
0

1
/5

0
0

1
/5

0
0

2
/0

0
0

2
/0

0
0

1
/5

0
0

A
g

-p
p

m
s

N
1
/5

0
0
.0 N N N N N N N N N N N N N N N N N N N

1 
/O

O
O

.O N
2
0
.0 N N

7
.0

1
0

.0 N N N N N N N N
7

.0 N
7

.0 N N
7

.0 N N
7

.0

A
s
-p

p
m

s

N N N N
3

/0
0

0 N N N
2

/0
0

0 N N N
1
0
/0

0
0 N N N N N N N N N N N N N

5
/0

0
0

>
2

0
/0

0
0

3
/0

0
0 N N N N

2
0
/0

0
0 N N

1
5

/0
0

0 N
2

/0
0

0 N N
1

5
/0

0
0 N N

5
/0

0
0

A
u

-p
p

m
s

N
>

1
/0

0
0 N N N N N N N N N N N N N N N N N N N

>
1

/0
0

0 N N N N N N N N N N N N N N N N N N N N N N N

B
-p

p
m

s

1
/0

0
0

2
0
0

2
/0

0
0

5
0

0
7

0
0

1
/0

0
0

2
0

0
5

/0
0

0
7
0
0

2
/0

0
0

3
0
0

5
0

0
2

/0
0

0
5

0
0

>
5

/0
0

0 7
0

5
0

0
2

0
2
0

5
0

<
2
0

1
/0

0
0

1
5
0

2
/0

0
0

1 
/O

O
O 5
0

1
0
0

1
5
0

1
0

0
1
5
0

3
0

0
2

0
0

3
0

0
1 

/5
0
0

3
0

0

1
5

0
1
5
0

1
5
0

1
5

0
5
0

5
0

0
1

/0
0

0 7
0

1
5

0
1

5
0



* * * * * ** ** * * * * * * *
OOOOO OOCOO O O C. O O OOOOO OOOOO OOOCO COOC.C OCOOO O C O C O
en en »-/i t»n en wi en en t^i en en en en %»n en en en %_n un en wi en en en en en en en vn en en en \/i en en en en en en en en en en en en

_._»_._»_» _,_»_._»_» _»_._» -^ _» _»-«-» oe~ -« C o -» iv -* -* -» -  C M - -» -» o en ivo _»-._» rv rv

O O O O en O en en en en O O en O en en en en o O en O O O O en O -vi O O O^iOv/'O C.OOOO C. O O O C.

ggggg ggggg ggggg ggggg ggggg ggggS ggggg gg£gg ggggg

ooo ooooo ercooo ooo

 » L*  » r\->  »  » r\j  « v/i 1*1 _> 

OOOOO OOOOO OOOOO OOOOO OZOOO OOOOO OOOOO OOOOO OOOOO

v/iOOv/iO OOv^OO Ov^OOO OOOOO v/iOO O v^uivyiOO (^OOOO O*-^OO>^< GOOO*-" 
OOOOO OOOOO OOOOO OOOOO OOOZO OOOOO OOOOO OOOOO OOOOO

O v/i-* r\j»^i O IV-NI-»W O-* -* -* i\» w -* -* -*-*-*>^iu< ru->JL*-»ji\i uiu<-'-»-* T3
O OJ L»J O v/i OOlVOv/i OOv/iO*-" v/iOJ-NloO v/iOOO-Nl t»J  * vyi OJ v/i uiv/<OOO OOOOO OOUiv/iv 3
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

fvjvnv/iO OOvno-* OL«OO-Nl O IV-*  * O O O ">J f\jL^*»jvyit»J v/< IVOI* t« LN  * (V *-n
OOOO OOOOO OOOOO v/iO OO OOOOO OOOOO OV/iOOO OOvnOO

ZOOOO OOOOO OOOOO ZZZCO ZZOOZ OOOOO OOOOO OOOOO OOOOO

I/I I
T3

^ w -o
2OZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ OZZZZ ZZZZZ ZZZZZ 3

 »  » L-g _<  > O4  ' O  » W -Nl C*  » L~(  « f>J  « IV IV  » O L^  *
vnv/< O v/i-Nlv/iv/i -Nlv/isji O >-" OOOO O-^"^OO v/iv/>O*JiO O OO^/i oenv/i  >*

20020 OOOO2 OOOZO ZZZZO ZOOOO OOOOO OOOOO OZOOO OOOZO

jXj 0_. _» v^ -. O -»   IV ^     IN» ~*   OM-»-» WIV -»
ni-^-»oO UIO-*-NIO -»OMOM Ov/iOOlV OuiOOv^ lv-»(Vf\jfvj UIMOV^V^ -NiOOO«Ji OOlVO^l
OOOOO OCOOO OOOOO COOOO OOOOC OOOOO OOOOO OOOOO OOOOO

-»O IVUJ-»f»jAAA -» l\» A -* A -» trt-» IV-»r\J
v/ifvjivovsi v/io^OO ivoivroro v/iivtnoro vnfvjv/i ivrviv O 1/1 o v/i *^ Ov/»ivoO
OOOOO OOOOO OOOOO OOOOO OOOZZ ZOOOZ ZZZOZ OOOZO OOOOO



T
a
b
l
e
 

II
. 

C
h
e
m
i
c
a
l
 
da
ta
 
fo

r 
n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
 
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

0
5
3
9
C

*0
54
(J
C

0
5
4
1
C

0
5
4
2
C

*
*
0
5
4
3
C

0
5
4
4
C

0
5
4
7
C
 

0
5
4
8
C
 

0
5
4
9
C

*
*
0
5
5
1
C

*
*
0
5
5
2
C

*
0
5
5
3
C
 

0
5
5
4
C
 

0
5
5
5
C

0
5
5
6
C
 

0
5
5
7
C
 

0
5
5
8
C
 

0
5
5
9
C

**
05
6C
JC

*
0
5
6
1
C

*
*
0
5
6
2
C

*
*
0
5
6
3
C

0
5
6
5
C

*
*
0
5
6
6
C
 

Q
5
6
7
C

*
*
0
5
6
8
C
 

G
5
6
9
C
 

0
5
7
0
C

*
*
0
5
7
1
 C

 
*
0
5
7
2
C

**
 0
 5
 7

 3
 C 

0
5
7
4
C
 

G
5
7
S
C

0
5
7
6
C
 

0
5
7
7
C
 

0
5
7
8
C
 

0
5
7
9
C
 

0
5
8
0
C

05
81
 C

 
G
5
6
2
C
 

0
5
8
3
C
 

0
5
8
4
C
 

0
5
8
5
C

S 
b-

pp
m

s

N M N N N N N N N IJ N N N U N N N N N N N N N N ;j N N N rj N N N N N fJ N N N N N N N N N N

S 
c
-
p
p
m

s

30 50 10 30 70 50 50 30 10 50 70 50
10
0 50 20 30 30 70 30 30

10
0 50 50 50 20 50 30 20 10 20 50

10
0 70 30 70 30 30 30 30 30 20 50 70 50 20

S
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N
1
0
0 N N N N N N N N N N N N N N N N N N N N N N N N M N

S 
r
-
p
p
m

s

70
0

3
/
0
0
0

5
/
0
0
0

7
0
0

1
/
O
O
C

1
/
5
0
0

2
/
0
0
0

1 
/O

OO
7
/
0
0
0

7
0
0

1
/
5
0
0

1
/
5
U
O

2
/
0
0
0

50
0

7
0
0

7
0
0

7
0
0

2
0
0

3U
O

70
0

1 
/
O
O
O

70
0

3
/
0
0
0

1
/
0
0
0

50
0

50
0

5
0
0 N

2
0
0

5
0
0

50
0

2
/
O
U
O

50
0

7
0
0

1
/
5
0
0

50
0

1 
,
5
0
0

1 
/
5
0
0

20
0

1 
/
5
U
O

2
0
0

1 
/O
OO

1 
/O

OO
1 
/O
OO 5
0
0

V
-
p
p
m

s

30
0

1 
/O

OO 50
0

70
0

1
/
5
0
0

70
0

1 
/5
00 30
0

15
0

70
0

1 
/O

OO 70
0

1 
/5
00

70
0

30
0

70
0

30
0

30
0

15
0

50
0

1
/
0
0
0

20
0

70
0

1 
/O

OO 50
0

1 
/O
OO

. 
50

0
30

0
30
0

50
0

1 
/O
OO

3
/
0
0
0

1 
/O
OO

50
0

50
0

50
0

50
0

70
0

70
0

70
0

30
0

30
0

70
0

70
0

30
0

W
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N
1
/
0
0
0 N

1
0
0 N N N N

2
0
0 N

3
/
0
0
0 N N

7
0
0

1
0
0

1
0
0 N N N

Y
-
p
p
m

s

70
0

70
0

20
0

50
0

70
0

30
0

1
/
5
0
0

50
0

20
0

50
0

70
0

70
0

1
/
5
0
0

70
0

30
0

1
/
0
0
0

50
0

2
/
0
0
0

1
/
5
0
0

50
0

30
0

15
0

15
0

10
0 20
 

 

70
0

10
0

10
0 20 70

50
0

1
/
0
0
0

50
0

30
0

50
0

20
0

70
0

20
0

15
0

15
0

1 
/5
00 70
0

70
0

30
0

1 
00

Z
n
-
p
p
m

s

N N N N
7
/
0
0
0 N N N

5
/
0
0
0 N N N N N N N N N N N N N N N N N

7
0
0 N N N N N N N N N N N

1
/
5
0
0 N N N N N N

Z 
r
-
p
p
m

s

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0 N

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

70
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

20
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

1
/
5
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

1
/
5
0
0

T
h
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N

50
0 N N N N N N N N N N

1
/
0
0
0 N N N N N N N N



T
a

b
le

 
II

. 
C

h
e

m
ic

a
l 

d
a

ta
 

fo
r 

n
o

n
m

a
y
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o
n
c
e
n
tr

a
te

 
s
a

m
p

le
s
* 

C
h
u
y
a
c
h
 

N
a
ti
o
n
a
l 

F
o

re
s

t/
 

A
la

s
k
a
 c

o
n
ti
n
u
e
d

S
a

m
p

le

0
5
8
7
C
 

0
5
8
6
C
 

0
5
8
9
C

*
*
0
5
9
0
C

*
*
0
5
9
3
C

0
5
9
4
C
 

0
5
9
5
C

*
*
0
5
9
6
C

*
*
0
5
9
7
C
 

0
5
9
8
C

0
6
0
Q
C
 

0
6
0
1
 C

 
O
o
0
3
C
 

0
6
0
4
C
 

0
6
0
5
C

0
6
0
6
C
 

0
6
U
7
C
 

0
6
0
8
C

*
0
6
0
9
C
 

0
6
1
0
C

06
1 
1C
 

06
1 
2C
 

06
1 
3C

 
06

1 
AC

*
*
0
6
1
i
C

0
6
1
6
C

*
0
6
1
7
C
 

0
6
1
8
C
 

0
6
1
9
C
 

0
6
2
0
C

0
6
2
1
C
 

0
6
2
2
C
 

O
o
2
3
C
 

0
6
2
4
C
 

0
6
2
5
C

U
o
2
o
C
 

O
o
2
7
C

*
*
O
o
2
8
C

*
*
0
6
2
9
C
 

0
6
3
0
C

0
6
3
1
C
 

0
6
3
2
C
 

0
6
3
3
C

* 
0
6
3
4
C

 
0

6
3

5
C

L
a

t 
i 
tu

d
e

6
0

 
5
0
 

25
6
0
 

51
 

4
0

6
0

 
51

 
55

6
0

 
51

 
55

61
 

1
2
 

12

61
 

1
3

 
4
7

61
 

1
2
 

45
61

 
14

 
13

61
 

14
 

51
61

 
1

5
4

1

61 61 61
 

c1

10
 

58
1 

7 
19

61
 

14
 

3
9

61
 

1
3
 

3
9

61
 

1
6
 

15

61
 

Id
 

15
61

 
19

 
52

61
 

1
6
 

42
61

 
1

8
 

3
0

61
 

1
9
 

30

61
 

1
4
 

40
61

 
1

7
 

2
6

61
 

13
 

22
61

 
12

 
5

61
 

14
 

5

o1
 

1
0

 
0

61
 

11
 

1
5

61
 

9 
2
5

	6
 

27
	

7 
0

61
 

1 
3

8
61

 
1 

3
9

61
 

3 
36

61
 

4 
55

01
 

3 
45

61
 

9 
31

61
 

7 
4

6
01

 
5 

39
61

 
4 

38
6
0
 

3
9
 

<,
5

6
0
 

4
2
 

10
60

 
4
3
 

40
60

 
45

 
32

60
 

47
 

3
6

0
 

51
 

4
8

L
o

n
g

 i
 t

 u
d
e

1
4

8
 

2
8

 
5

1
4
8
 

31
 

57
1
4
8
 

32
 

25
1

4
8

 
3

2
 

25
1
4
7
 

4
0
 

25

14
7 

34
 

40
14

7 
38

 
22

14
7 

33
 

0
1

4
7

 
31

 
19

1
4
7
 

2
9
 

52

1
4

7
 

4
5

 
23

1
4

7
 

3
0
 

19
1

4
7

 
3
9
 

31
1

4
7

 
41

 
4
9

14
7 

37
 

7

14
7 

37
 

7
1

4
7

 
3
4
 

42
1

4
7

 
3
8
 

4
0

1
4
7
 

4
2

 
10

1
4
7
 

41
 

12

1
4
7
 

4
6
 

4
6

14
7 

43
 

50
1
4
7
 

4
8

 
25

1
4

7
 

4
9

 
55

14
7 

47
 

32

1
4

7
1

4
7

1
4

7
1
4
7

1
4
7

1
4
8

1
4
8

1
4
8

1
4

8
1
4
8

1
4
7

1
4

7
1
4
7

1
4

7
1

4
8

1
4

8
1
4
8

1
4

8
1

4
8

1
4

8

54
 

4
0

51
 

2
0

5
5
 

55
5

b
 

51
5

7
 

55

5
50

 
30

 
1C 4

4
7
 

55
50

 
52

53
 

56
54

 
25

42
 

40

31
 

15
 

39
 

20
 

36
 

56
 

31
 

d 
3
6
 

3

F 
e

- 
p

c 
t 

. 
M

g
-p

c
 t

 .
s

7
.0

1
0
.0

5
0

.0
5
0
.0

>
5
0
.0

5
0

.0
5

0
.0

1
5

.0
3

0
.0

3
0
.0

7
.0

5
0

.0
5

0
.0

1
5

.0
5

0
.0

3
0

.0
3

0
.0

3
0

.0
2

0
.0

5
0

.0

3
0

.0
1
5
.0

5
0

.0
5

0
.0

1
5
.0

1
5
.0

3
0
.0

1
0

.0
1

0
.0

7
.0

7
.0

7
.0

7
.0

2
0

.0
7

.0

7
.0

5
.0

5
.0

1
0

.0
2
0
.0

3
0
.0

1
5

.0
7

.0
1

5
.0

2
0
.0

s 1 
.5

0
1 

.5
0

1 
.5

0
.5

0
.5

0

.7
0

1 
.0

0
2

.0
0

1
.5

0
1 

.0
0

1 
.5

0
1 

.0
0

1
.5

0
1 

.5
0

1 
.0

0

1 
.5

0
1
.5

0
1 

.0
0

2
.0

0
1

.5
0

1 
.5

0
2

.0
0

1 
.0

0
1 
.0

0
2

.0
0

1 
.0

0
2
.0

0
1 

.0
0

1 
.5

0
1 
.5

0

1 
.5

0
1 
.5

0
1
.5

0
.2

0
1 
.0

0

1 
.0

0
1 

.0
0

.5
0

1 
.0

0
1 
.0

0

1 
.0

0
1 

.0
0

 
,

1
.5

0
1 
.5

0
1 
.0

0

C
a

-p
c
 t
 .

s 7
.0

0
1 

5
.0

0
7
.0

0
1

0
.0

0
5

.0
0

7
.0

0
2
.0

0
1 

5
.0

0
5
.0

0
5

.0
0

1
0
.0

0
2

.0
0

7
.0

0
7

.0
0

2
.0

0

7
.0

0
1

0
.0

0
1
0
.0

0
1

0
.0

0
5
.0

0

7
.0

0
3

0
.0

0
2

.0
0

5
.0

0
1

0
.0

0

5
.0

0
7
.0

0
5
.0

0
7

.0
0

7
.0

0

5
.0

0
7
.0

0
7
.0

0
1
.5

0
1
0
.0

0

5
.0

0
5

.0
0

5
.0

0
5
.0

0
2

.0
0

5
.0

0
5
.0

0
7

.0
0

5
.0

0
5

.0
0

T
i-
p

c
t 

.
s

>
2
.0

0
0

>
2
.0

0
0

1 
.0

0
0

>
2

.0
0

0
>

2
.0

0
0

>
2

.0
0

0
1

.5
0

0
>

2
.0

0
0

5
.0

0
0

2
.0

0
0

>
2
.0

0
0

.7
0
0

>
2
.0

0
0

>
2
.0

0
0

2
.0

0
0

>
2
.0

0
0

>
2

.0
0

0
>

2
.0

0
0

3
.0

0
0

2
.0

0
0

1 
.0

0
0

1 
.5

0
0

.5
0
0

1 
. 

5
0

0
3
.0

0
0

2
.0

0
0

1
.5

0
0

>
2
.0

0
0

>
2
.0

0
0

>
2
.0

0
0

>
2
.0

0
0

>
2

.0
0

0
>

2
.0

0
0

.5
0
0

>
2

.0
0

0

>
2
.0

0
0

>
2
.0

0
0

>
2
.0

0
0

>
2

.C
O

O
2

.0
0

0

2
.0

0
0

2
.0

0
0

2
.0

0
0

3
.0

0
0

2
.0

0
0

M
n
-p

p
m

s 3
/0

0
0

3
/0

0
0

3
/0

0
0

2
0

0
7
0
0

70
0

50
0

3
/0

0
0

3
/0

0
0

2
/0

0
0

2
/0

0
0

50
0

2
/0

0
0

2
/0

0
0

5
0

0

2
/0

0
0
 

1
/5

0
0

 
2
/0

0
0
 

2
/0

0
0

 
1

/5
0

0

1
/5

0
0

2
/0

0
0

30
0

50
0

1
/5

0
0

1
/0

0
0

 
1

/0
0

0
 

1
/5

0
0

 
1

/5
0

0
 

1 
/5

0
0

1
/5

0
0
 

1
/5

0
0

 
1

/5
0

0
 

2
0
0
 

1 
/5

0
0

1
/5

0
0

 
1

/5
0

0
 

1 
/O

O
O

 
2
/0

0
0
 

1 
/O

O
O

1
/0

0
0

 
1

/5
0

0
 

1 
/5

0
0

 
3

/0
0

0
 

1
/5

0
0

A
g

 p
p

m
 

s
A

s
-p

p
m

 
s

N
  

N
7
.
0 N N

15
.0

10
.0 N N N N

1 
5
.
0

2
0
0
.
0

N
7
.
0

N N N N
7
.
0

7
.
0 N

7
.
0

7
.
0 N N N N N N N N N

7
.
0

N N N
1 
5
.
0 N

7.
0 N

10
.0 N

10
0.

0
30

.0

N
3/
00
0

10
/0

00
20
/0
00

20
/0

00

2/
00

0
2/

00
0 N N N N

5/
00

0
2/

00
0 N

5/
00

0 N
2/
00
0 N N

1
/
5
0
0

2
/
0
0
0 N

5
,
0
0
0

3/
00

0 N N N N N N N N N N
2
/
0
0
0

5
/
0
0
0 N N N N

7
/
0
0
0

5
/
0
0
0 N

5
/
0
0
0

7
/
0
0
0

A
u
-p

p
m

 
s

N N N N N N N N N N N N N N N N N N N N N N N
 

N N N N
 N
 

N N N N N N
 N N N

3
0
0 N

20

N N N N N

B
-p

p
m 20
5
0
0 70

1
/0

0
0

 
3

0
0

15
0 70

1
0

0
1
0
0 7
0

5
0

5
0

5
0

7
0

7
0 70 70 7
0

2
0
0 70

3
0
0

2
0
0

1
5
0

1
5

0
7
0
0 70

1
0
0

3
0

0 50
1
0
0

1
5

0
1

5
0 70
N 

50 70
2
0
0

1
5
0

. 
1
5
0

20
0

20
0

20
0

30
0

1
0

0
3

0
0

J



66*
» .
C O C C OOOCO O O C O O O O C O O OOOCO COOOO OOOOO OOOOO OOOCO
0-0*0-0 O-OOO-O- O-OOO-O O-O-OO-O- O O- O- O O OC-O-O-O- O-C-O-O-O- v/i \ji v/i v/i v/i v. >^i v^i >_n v/i
i_~ UJ OM UJ LW INJ r\j r\j f^j rv; rv; rvi rv; ru f\j  »  »  »     »_» *_»_»  » O O O O OOOOO OOOOO O O or oo Oc
*- c»- r\j  * C -G CX ""J O v/i t- u< f^J  » C O (X -^ O v/i *  LX r\j    o O Oo -g O- vr. *- UJ    O Co -j O- »-r> X- on O O oo -<J

OOOOO COOOO OOOCO OOOCO OOOOO COCOC OOCOO OOOOO OOOOO 3
ocooo ooooo o o cr. o o c&ooo ooooo c: o c c o oocoo oococ ooooc

-si O
O Z Z Z Z ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZOZZ ZZZZZ ZZZZZ

ZZZZZ ZZ222 22222 ZZZZZ ZZZZZ ZZZZZ ZZZZZ

wn O rvi ^ O Ofvifvifvifv^ UJOfvrvu*  ' OJ *»J O O *-noor\;O O v/ivyi-j OOMO*^^" vy>\/i-«JoO ow>Ofvru 
OOOOO OOOOO OOOOO OCOOO OCOOO O2OOO COOOO OOOCO OOOOO

 * vyi  *  * v/i -«»OJ">J*>jr\>  *  * v/i ">j o  "* ^*  *  » _k_»\yi r\>k/iv/i*>JO  "* o *^ O v/if\jO *(V)  *_*-j *-^
vyiO*^>*^iO OOOOO vyiOOOO \yivnO -si v^i^JOvyiO OOOOO OOO^JO OOOvyiO vyivyiO'^'O
OOOOO OOOOO OOOOO OOOZO OOOOO OOCOO OOOOO OOOOO OOOOO

-»-» -» -» -» lAi lAl f>J ~J VI I

*H % N H X X N N T3
 xl n -^ v/i v/i w ~* ~* ~* ~* o  * ~* ~* ~* ^* ~* *g ~* ^^ w *^ ~* v/* "^ i^ v/* r\> k/i ^* k/i r\> ro ^j \/i 04 CD CD CD "^J *g CD ~* ^
OOOOO OCOUJvyi vy>OV/iO«^> OV/ivyiO*." OOOuiO O^JOOO Ov^iOOO OOOOO OOOOO 3
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

TJ 
»J»OV^OO WiOOOO O OOO \^iv/ivyiO OO O v/i OV/i»J» -slO O OO OO OO 3
ooooo ooooo ozooo ooooz oozoz ozooo zoozo zoozz oozoo

3
o

</> I  D
W TJ 

ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZOZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ 3

z 
Cf

V) I
 » L«l -\l  »-*  -*  » * _*_ _» _* v/i  »  Q

v/i ^ en OOv/iv/ioo~W*^OV/' v/i^v^i v/i -vl oOv/i«-"v/i-\jv^i 'D
OZOZO ZOOOO OZOOO OOZZZ ZZZZZ ZZOOO ZOZZO ZOOOO OZOOZ 3

M-vl (V»v/i \/i -* -*O -  ro-viv/i -»OO -si O -sl--g«^' o-'O'^'^ V/IV/IISJOO OV/iO T3
OC-«JOO O v/> (V»    O O O    -* vn ui^JOOO UiOO-slO O«-"OOO OOOOV/> OOOOO OOO-sl-1 3
OOOOO OOOOO COOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

O O IX) -«J Crt O A fvj  »-*f\».^^»-sl-sl-slv/ilVlM -si O IM IVJ'^-^-slOOv/i T3
OO-slOO O«^> v/> -slOMIVJO (V»OV/!O«^> VIOO O O OO-sl OMOO-sl OV/iv/iOO OOOM 3
ooooo oozzo ooooo ooooo ooozo ozooo ooooo ooooo ooooz



e 
a. 
a 
i «>

z z z z z z Z Z : z z z z z z o z z
o

o z z z
o

OOZOO OOOOO
OO 00 OOOOO
OO OO O m O O O

o o o
O O O
o o o

OOOOO 
OOOOO 
O O O O in

oo o o o
OOOOO
rofs. o o o

OOOOO
oo o o o
OOOOO

oo o o a
OOOOO 
OOOOO

OOOOO OOOOO
OOOOO OOOOO
OOOOO OOOOO

r\j f\j (M rvj f\J f\J f\l f\J f\J f\Jf\Jf\lf\Jf\J f\J f\J f\J (M OJ

zzozo ooz
o o o o
to in is. in

zo o z o
o o o
is. o rs.

z z z z o o z o z 
o o

z z z o z z z z z z

E
a
O. </>
I

OOOOO OOOOO
OOOOO in in O O in
in ro ^ O f\j ^ O in » 

oo o o o
OfVJ O O O
O rO f\j T 

o o o z o 
o o o o

oo o o o
inO is. in O
t  f\J t  f\j

OOOOO 
OOOOO 
r\j ,  (s. KI rvj

OOOOO 
OOOOO 
f\j f\J ir> t  (s.

OOOOO 
O O O u"\ in 
^. f\j in »  ? 

OOOOO 
O O o O tn 
in oa f\j u"> » 

E
a
CL (/> 
I

zozoo ooo
o o o ooo
O u"> O O u"» O

O Z O
o o

Z Z Z Z Z z z o o o
ooo
O f\J u"\

o z o o o
o ooo
u"> (s. »- O

z o z z o z o o z o
o o o
r-» ir> O

o z z z o

a
a </> 
I

OOOOO OOOOO
OOOOO Of»OOO
KirwrvjrOKl f\j    O in in

OO OOO
oo ooo
is. »- in (s. f\j

OOOOO 
OOOOO 
h- N. in Kl in

OOOOO 
OO r>- o O 
r\i in f\j O

OOOOO 
OOOOO 
in»- KI Kl Kl

OOOOO
o o o r>- o

OOOOO 
OOOOO 
Kl m o r» Kl

OOOOO 
OOOOO

OOOOO OOOOO
OOOOO OOOOO
t\jOinOin rorOOiniv.

00 OOO 
OOOOO 
OfVJ in O fo

OOOOO
o o o o o
O O (v. in in

OOOOO
OOOOO 
N- in r\j in O

OO OOO
OO OOO
mO in N- N.

OO O Z O
OOO O
N- O in f\j

OOOOO 
OOOOO 
in in O O Is-

o o o z a 
o a o o
m m o in

Z Z Z Z Z

Z 7-- 7L -Z 2

IN. no :> u
lO CO QO O

OOOOO

o  > o o o 
in ( n in in m
O O O C O

OOOOO 
<3 O -O O O 
00 OOO

OOOOr-
-o-o-o-o-o
OOOOO OOOOO oo ooo

-oo-o-o-o
OOOOO



ooooo o o o o o ooooo ooooo ooooo ooooo ooooo ooooo ooooo
OO in O r»- o in o in o o in r»» in in nj PVJ in PVJ in min o O O ooooo O O O O in o in O in in in in in in r»»
r-O T- <\> «/ »»  r- T- «  ro »- r- T  «  »  rvj PVJ r- PVJ r\j o OrvjOrvjt  PVJ r- PVJ »  T    »-»-»-

C 20 Z 2 Z 02200 20222 222^2 .2 2 2 Z O 22222 22222 22222
O 6 O O in o _ O O

O Z Z Z O O O O O Z Z Z Z O Z O Z O Z Z Z Z O Z Z Z Z O Z O OZOZO 2OOO2 Z O O Z O
E O OOOOO O OO O OOOOO OOO OOO
Q. O OOOOO O mO O O O in in O OOO OOO
Q. * ***** * ** * ***v* *** ***
I 1/1 in r^.r».omrNj ro »-O tr* rvjrvjr- rr* cvjrsjKi OMKI
at    " PVJ rvj

O OO OO OO O O OOO OO
.,. ..222 ..2.« Z'ZZZ ZZ.ZZ ZZZZ. ZZ.Z« ZZZZZ ZZ«.
JJEIS.O ot^ooo O o r^r^. (vim
(oaoor^oo r- o «-

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
OOioOO ommrv-m mmmmm mmrv-om i/>»-mOm mOmoo oommo mmomo mmrgmin

 ' I « OINJ «- *"» «-
a c i-
£ £

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
OOOOO OOOOO OOOOO inOOOO OOOOO OOOOO OOOOO OOOOO OOinOO

inr\ir\jrNjr\j rNjrvjpyrvjrvj t-rj</->rgr\j 'viojrvjinrv) (\jr\jojojrNj ojrvifNj^-rvj (NjrvjrNjrNjrvj rV r^ fM«-

ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
ooooo ooooo ooooo ooooo ooooo ooooo -ooooo ooomo ooooo
^.Oinmin i/i<\jr\jf\jin »nrsji/>rvjm (\jr*.ir>N.r*» om^-om r*«N.rNjmir> r».vr>Orsjf^ ^.N-rvjT-rg f\j rvj t  m t 

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
momoo or>-ininin ommrv-r^ OO'^Oo-* mOu->oo inooom inir»oom u-\omf».O ir»r^-(^-u^o

^- rvi «  rvi «  « 

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

rvj ^j-ro«  -r^  rvi t  J1

OOOOOOOOOO oOOOoOoOOO oO"OoOoOOO oooOoOoOcO oOOOoooooO CO CO CO CO CO 3O3OOOO30O OO CO OO M CO aO'OoOOOCO

rxj CO O r- m rvi >n in CM O in in o <"vi O N. rvj oj fi t) in O iy\ in o AJ'MOIOPO O in rg co f» O o 'M >n °O
»  ^ r- f> m -j- in *o r\j ^r «  w"l ^» '.n ^t pOxrin^j-^t rvi^J'rvi'M'O f\j ^j- IA rvj ^-rom rvi i/> r\j

m ̂j >j ^J -*y >j *j >j ^ ̂ f >j ^j >j -»y ^j ^j >j ^j ^f ^j ^j ^o ^j i/"\ ^f -*t ^t in in IA in in i/^ m in i/^ -/^ m "^ IA

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

f^l in-j r^-\ r«o ^f ^j > / -j >J >J ^f -*X >J ^J m in °"* u^ \f\ u^ u^ u"\ u^ -o ^ -O "O "O *O *O "O -O O N- f^* ^- N- ^- ^- ^- N- f^- '^ °O OO
 O <3 -O O -O OO-O-OO -OO-O-O-O O-OO-OO -O-O.Q-O-O O-0<3-O-O -O<3-O-OO -OOOOO O-OOOO

o ooooo ooooo ooooo ooooo ooooo ooooo -ooooo ooooop *



ooz
O

S
oos
0
0
1

0?

0
0

1
O

O
S

'l
oos
0
0
1

0
?

O
Z

O
S

O
S

O
S

l
0
0
?

O
O

O
'l

0
0
1

O
O

f
O

S
O

S
L

O
f

O
S

0
0

?
0

0
?

O
S

O
S

oos
O

O
O

'l
O

Z
O

Z

ooz
O

S
l

O
O

O
'l

O
Z

O
S

O
S

O
O

O
'l

ooz
ooz
0

0
?

0
0

?
0

0
1

0
0

?
0

0
0

'?
O

O
L

s
u
id

d
.q

d

0
0

0
'?

ooz
O

O
O

'f
ooz
0
0
1

oos
O

O
O

'f
oos
O

S
l

O
Z

O
Z

O
S

l
01ooz
oos

O
O

O
'l

oos
O

O
O

'f
0
0
1

O
S

l

O
L

0
0

1
O

O
L

O
O

f
010
0

?
0
0
?

O
O

f
O

Z
0
1

oos
oos
O

Z
O

S
l

O
S

0?ooz
0
0
0
'?

0
0

0
'?

0?

oos
O

S
l

oos
O

O
f

O
Z

s
u

id
d

- i N

NO
SN0
0

1
O

S
l

0
0
?

N
  os0

0
1

O
S

ooz
NO

S
L

0
0

1
00 I

O
Z

O
Z

O
Z

O
Z

O
S

l

O
S

l
O

O
f

O
O

L
0

0
1

O
S

l

0
0

1
O

S
l

0
0
?

O
O

L
O

S

0
0

1
N0
0
1

O
Z

O
O

L

O
O

f
O

Z
O

Z
0

0
1

0
0

?

0
0
1

O
S

L
0

0
1

O
O

L
N

s
u

id
d

-q
N

NNNNNNNNNNNNNNNNNNNNNNNNNNNO
S

NNNNNNNNNNNNNNNNN

S

uidd   ow

NO
S

NO
S

O
S

l

0
0

1
Noos
oos
O

S

oos
O

S
O

O
f

O
O

f
0

0
?

oos
0
0
1

0
0
?

O
S I

0
0
?

0
0

1
0
0
1

0
0

?
NNNNO

S
NNNNNNNNNNNNNNNNN

S
u

id
d

-e
i

O
O

Z
O

S I
O

O
O

'L
O

O
Z

O
S I

O
O

S
'l

O
O

Z
O

O
S

O
S

L
O

S
l

O
S

l
O

O
S

'l
0
0
0
' I

O
O

O
'L

O
O

S

O
O

S
'l

oos
O

O
S

'l
O

S I
0
0
0
' I

O
S L

O
O

f
oos
O

O
S

'l
O

S I

0
0
?

0
0

?
O

O
f

O
S

l
O

S

0
0
?
'

0
0
?

0
0
?

0
0
?

O
S

l

O
f

oos
oos
ooz
O

f

O
O

f
O

O
f

O
O

S
'l

O
O

f
0

0
?

s
u
id

d
-n

j

O
Z

O
S

l
O

Z
0

0
?

ooz

ooz
O

S L
ooz
O

O
O

'L
O

S
l

O
O

O
'L

O
S

l
ooz
0
0
?

ooz

ooz
0
0
?

O
S

0
0

0
'?

O
O

f

ooz
0
0
?

0
0

?
O

S I
oos

0
0
?

O
S

l
O

S
l

O
O

f
oos

O
O

f
O

O
f

ooz
ooz
ooz

0
0
1

0
0

?
0

0
1

0
0

1
O

O
f

O
O

f
O

O
f

oos
oos
O

O
O

'ls
u

id
d

- j 3

oos
O

Z
ooz
0

0
?

O
f

O
O

L
oos
O

S
l

O
S

0?O
S

O
S

0?O
Z

0
0

1

O
S

l
0
0
1

oos
O

f
O

S

010?
O

f
O

Z
O

f

O
Z

O
Z

O
Z

O
f

0?O
Z

O
Z

O
f

O
f

O
f

0?0
0

?
0

0
?

0
0

?
n?O

Z
O

S
O

SO
Z

C
f

s
u

id
d

-0
3

NNNNfjNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

  
NN

S
u

id
ri-p

D

NNNNNNNNNNNNNNNNNNNNO
O

Z
NNNNNNNNNNNNNNNNNNNNNNO

S
0

0
0

' I

s
u
id

d
 - i 9

N
0
'?NN

0
'?NN

O
'S

0
'?

0
'?

0
'?

O
'SN

0
'?

O
'O

f

O
'O

L
0
*?N

0
'?NNNNNN

0
'?NNNNNNNN

0
'?NNNNNNN

0
'?

0
*5N

S
w

d
d

-S
fl

O
P

S
' L

O
O

O
'O

l
O

O
Z

D
O

S
' I

O
O

P
' I

0
0
0
' I

O
C

Z
P

O
S

' I
P

O
O

'S
0

0
0

'?

O
O

P
' I

0
0

0
'?

ooz
0

0
0

' I
ooz

0
0

0
' I

0
0

0
' I

O
P

?
' I

O
O

P
'0

1
P

P
Z

P
O

O
'S

O
P

O
' I

PO
Z

P
O

S
'l

O
P

S
' I

D
O

S
' I

P
O

S
' I

0
0
0
'?

O
O

S
' I

ooz

O
O

P
'?

O
P

Z
P

O
Z

O
O

P
' I

P
C

S
' I

p
p
p
'f

P
P

Z
ooz
O

O
P

' I
PPP' I

P
O

Z
P

P
O

'f
O

O
P

'?
P

P
O

'?
P

P
Z

s
u

irtd
-e

p

D
1
8
9
0

D
0
8
9
0

D
6

Z
9

0
D

8
Z

9
0

D
Z

Z
9

0

D
0
^9

0
D

S
Z

9
0

D
V

Z
9

0
D f Z 9

0
D

?
Z

9
0

D IZ
9
0

D
P

Z
9

0
D

6
9
9
0

D
9
9
9
0

D
Z

9
9

0

D
9
0
9
0

D
S

9
9

0
D

V
9

9
0

D
f 9

9
0

D
?
o
°

0

D
1
9
9
0

D
P

9
9

0
 **

D
6

S
9

0
D

P
S

9
0

 **
D Z S.9 0

D
S

S
9

0
D

V
S

9
0

D
f S

9
0
 **

D
?

S
9

0
3 L

S
9

0

D
O

S
9

0
D

6
V

9
0

D
8

V
9

0
D

Z
V

9
0

D
9

V
9

0

D
S

V
9
0
**

D
<7

<790

D
f V

9
0

D
? V

9
0

3 t V
9
0
**

D
O

V
9
0

3
6
 f 9

0
**

D
S

f 0
0

D
Z

f 9
0
**

D
°f 0

0

a
id

u
ie

s

p
a

n
u

 1 3 u
o

3
-.e

>
(s

 e i v 
M

s
a
jo

j
43560113

1 e j d
u
 i ui-X

 /\pa LI 
3 11 a

u
fie

u
iu

o
 u 

JD
J 

e
je

p
 

ip
a
iiu

a
y
^
 

 ] j 
a
iq

p
j



T
a

b
le

 
II
. 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
n
o
n
m

a
y
n
e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o
n
c
e
n
tr

a
te

 
s
a

m
p

le
s
/ 

C
h

u
y
a

c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/
 

A
la

s
k
a

--
c
o

n
ti
n

u
e

d

S
d
 m

p 
le

0
6
3
6
C

**
 0

6
3

7
C

 
0
6
3
5
C

*
*
 0

6
3
9
C

 
0
6
4
0
C

**
 0

6
4

 1
 C

 

0
6
4
3
C

*
*
 
0
6
4
5
C

 

0
6
4
6
C

0
6
4
8
C

 
0

6
A

9
C

 
0
6
5
0
C

0
6
5
1
 C

 
0
6
5
2
C

**
 
0
6
5
3
C
 

0
6
5
4
C
 

0
6
5
5
C

0
6
5
7
C

**
 
0
6
5
S
C
 

C
6
5
9
C

**
 
0
6
6
0
C
 

0
6
6
1
C

0
6
6
2
C
 

0
6
6
3
C
 

0
6
6
A
C
 

0
6
6
5
C
 

0
6
6
6
C

0
6
6
7
C
 

0
6
6
8
C
 

0
6
6
9
C
 

0
6
7
0
C
 

0
6
7
1
 C

O
o
7
2
C
 

O
o
7
3
C
 

0
6
7
4
C
 

0
6
7
5
C
 

0
6
7
6
C

0
6
7
7
C
 

0
6
7
a
C
 

0
6
7
9
C

06
ao

c
0
6
8
1
C

S 
b

-p
p

iu
 

s

N U \4 N fj N N
1

,0
0

0 N N N
2
,0

0
0
 N N N N N

5
/0

0
0

 N N N
2
/0

0
0 N

20
0 N fj N ft

 N N N
 

N
 

N N N fj N

S 
c
-p

p
m

 
s

50 70 5
0 7
0

7
0 70 20 20 30 20 50 5
0

5
0 50 5
0 10 30 20 50 50 50 20 50 50 30 30 30 30 30 30 30 30 30 20 30 30 30 20 30 30 30 20 10 30 10

S
n

-p
p

m
 

s
S 

r-
p
p
m

s
V

-p
p
m

s
U

-p
p

m
s

Y
-p

p
m

s
Z

n
-p

p
m

s
Z 

r-
p

p
m

s

2
0 N N N N N N N N N

2
0
0 N N N N N N N N N N N N N N

50
N N N N N N N N N N N N N N N N N N N

1
,
0
0
0

1 
/C
iG
O

5
0
0

1 
/
O
O
O

7
0
0

1 
,
O
G
O

5
0
0

5
U
O

5
0
0

1 
,
0
0
0

7
0
0

7
0
0

1
,
0
0
0

5
0
0

5
0
0

5
0
0

1 
,
0
0
0

1 
,
0
0
0

5
G
O

1 
,
0
0
0

2
,
0
0
0

5
0
0

2
,
0
0
0

3
,
0
0
0

5
0
0

7
0
0

7
0
0

2
0
0

1 
,
G
G
O

5
0
0

5
0
0

5
0
0

2
,
0
0
0

5
0
0

2
,
0
0
0

1
,
5
0
0

5
0
0

5
0
0

2
0
0

5
0
0

2
0
0

5
0
0

2
0
0

5
0
0

2
0
0

3
0
0

5
0
0

3
0
0

5
0
0

5
0
0

7
0
0

2
0
0

1
5
0

2
0
0

5
0
0

5
0
0

5
0
0

7
0
0

2
0
0

5
0
0

2
0
0

3
0
0

2
0
0

5
0
0

5
0
0

7
0
0

2
0
0

7
0
0

5
0
0

5
0
0

5
0
0

5
0
0

3
0
0

5
0
0

5
0
0

5
0
0

5
0
0

3
0
0

3
0
0

7
0
0

3
0
0

5
0
0

3
0
0

1
5
0

2
0
0

5
0
0

1
5
0 7
0

5
0
0

1
0
0

5
/
0
0
0

1
0
/
0
0
0

2
0
0

5
0
0 N

2
0
0 N N

5
0
0 N N N

5
0
0

2
0
0 N N N

5
0
0 N N

2
0
0 N N

2
0
0

2
/
0
0
0

1
/
5
0
0 N

1
/
0
0
0 N

5
/
0
0
0 N

5
/
0
0
0 N N N

1
0
0 N

1
0
0

1
0
0

2
/
0
0
0

7
0
0 N N N

10
0

50
0

30
0

30
0

30
0

50
0

50
0

20
0

20
0

30
0

30
0

50
0

50
0

70
0

1
/
0
0
0

50
0

10
0

30
0

30
0

50
0

50
0

30
0

20
0

50
0

50
0

50
0

30
0

1 
50

20
0

50
0

20
0

15
0

20
0

50
0

10
0

50
0

20
0

30
0

30
0

20
0

50
0

20
0

10
0 70

20
0 70

N N N N N N N
1
/
0
0
0 N N N N N N N N N N N N N N N N N N N N

5
/
0
0
0

7
0
0 N N N

5
/
0
0
0

7
0
0 N N

5
0
0 N N N N

5
0
0 N N

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
,
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

T
h

-p
p

m
s

N N N N N N N N N N N N
7
0
0
 N N N N
 

N N
 

N N N
 

N N
 

N N N N
 N N N N
 N
 

N
 N N N
 N
 N
 

N N N
 N N
 N



T
a

b
le

 
II

. 
C

h
e

m
ic

a
l 

d
jt
a

 
fo

r 
n

o
n

m
a

g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o
n
c
e
n
tr

a
te

 
s
a

m
p

le
s
* 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t*

 
A

I 
a
s
k
a
--

c
o
n
ti
n
u
e
d

S
a
m

p
le

0
6
8
2
C
 

0
6
8
3
C
 

0
6
8
4
C

06
as

c
0
6
8
6
C

0
6
8
7
C
 

0
6
8
8
C
 

0
6
8
9
C

*
*
U
6
9
1
C

*
*
0
6
9
2
C

0
6
9
3
C
 

0
6
9
4
C
 

0
6
9
5
C
 

0
6
9
6
C
 

0
0
9
7
C

0
6
9
3
C
 

0
6
9
9
C
 

U
7
0
0
C
 

0
7
Q
1
C

*
U
7
0
2
C

U
7
0
3
C
 

0
7
0
4
C
 

0
7
0
5
C
 

0
7
0
6
C
 

0
7
0
7
C

0
7
0
8
C

 
0
7
0
9
C

 
0
7
1
0
C

**
0
 7

1 
1 

C 
0
7
1
 2

C

0
7
1
3

C
 

0
7

U
C

**
0

7
1

 5
C

 
0
7
1
8
C

 
0
7
2
0
C

0
7
2
3
C
 

0
7
2
4
C
 

0
7
2
5
C
 

0
7
2
6
C
 

0
7
2
7
C

07
2t

iC
 

0
7
2
9
C
 

0
7
3
0
C
 

0
7
3
1
C

*
*
0
7
3
2
C

L
a
t
 i

 t
u
d
e

o
O
 
52

 
30

 
60

 
5
3
 
35

6
0
 
52
 
4
0

61
 

2 
53
 

61
 

t 
45

61 61 61 61 61

2 
53

2 
13

2 
13

0 
35

0 
21

ol
 

0 
15

 
6
1
0
5
 

61
 

0 
9 

6
0
 
5
8
 
32

 
6
0
 
5
6
 
4
8

6
0
 
5
6
 
50

o
O
 
57
 

0
61
 

U 
1
6

61
 

0 
25

60
 
5
6
 
20

6
0
 
5
7
 
45
 

o
O
 
57
 
55
 

6
0
 
55
 

21
 

6G
 
54
 
10
 

60
 
52

 
25

6
0
 
55

 
15

6
0
 
55
 
22

61
 

1 
42

61
 

1 
39

ol
 

1 
12

61
 

1 
5

61
 

0 
35

61
 

1
1
3

6
0
 
57
 
55

6
0
 
5
7
 
35

6
0
 
55
 
55
 

6
0
 
55

 
52
 

6
0
 
56
 
26
 

6
0
 
5
6
 
23

 
o
O
 
5
6
 
53

6
0
 
5
6
 
32

6
0
 
5
7
 
52

6
0
 
5
9
 
19

6
0
 
5
9
 
41

61
 

0 
14

L
o
n
g
 i

 t
 u
d
e

1
4
6
 
45

 
12

1
4
8
 
53

 
45

1
4
8
 
50
 
4
0

14
8 

47
 
47

1
4
8
 
50

 
27

1
4
8
 
47

 
16

1
4
8
 
52

 
U

1
4
5
 

51
 
49

1
4
8
 
52

 
40

1
4
8
 
49

 
46

1
4
8
 
49
 
4
0

1
4
8
 
5
0
 
27

14
8 

55
 
19

14
8 

55
 
30

1
4
8
 
56

 
10

1
4
8
 
56
 
15

1
4
8
 
55

 
42

1
4
8
 
4
7
 
35

14
8 

4
6
 
40

1
4
8
 
44

 
50

1
4
8
 
4
8
 
10

1
4
8
 
51

 
32

14
8 

53
 

2
14
8 

54
 
30

14
8 

3
7
 
18

14
9

14
9

14
9

14
9

1
4
9

0 
<,
5 

0 
22
 

0 
51
 

1 
8 

1 
16

1
4
8
 
59

 
48

14
9 

1 
12

14
8 

59
 
32

1
4
9
 

0 
2
0

1
4
9
 

1 
3

14
9 

3 
55

14
9 

8 
7

14
5 

55
 
20

1
4
5
 
55
 

18
1
4
5
 
5
3
 

8

1
4
5
 
55
 

0
14
5 

55
 

5
1
4
5
 
55

 
30

1
4
5
 
55
 
55

14
5 

55
 
30

F
e
-p

c
 t
 .

 
M

g
-p

c
 t

 .
s 2
0

.0
1

0
.0

7
.0

1
5

.0
1

0
.0

2
0
.0

5
0

.0
3
0
.0

3
0
.0

5
.0

1
5
.0

2
0
.0

5
0
.0

2
0
.0

5
0

.0

3
0
.0

3
0
.0

5
0
.0

 
 

3
0

.0
7

.0

5
.0

1
0
.0

1
5

.0
1
5
.0

2
0

.0

2
0

.0
1

5
.0

3
0

.0
1

5
.0

5
.0

5
0

.0
5
0
.0

3
0

.0
3

0
.0

1
5

.0

1
5
.0

1
5

.0
5

0
.0

5
0

.0
5

0
.0

1
5

. 
U

5
0

.0
5

0
.0

1
5

.0
3

0
.0

s 1 
.0

0
3

.0
0

1 
.5

0
1 

.5
0

1 
.0

0

.5
0

.2
0

.2
0

1 
.0

0
1 

.5
0

1
.5

0
1 
.5

0
.2

0
1 

.5
0

.7
0

1 
.0

0
1 

.0
0

1 
.0

0
1 
.0

0
2
.0

0

1 
.0

0
1 

.5
0

1 
.5

0
1 

.5
0

1 
.5

0

1 
.0

0
1 

.5
0

.7
0

3
.0

0
1 

.5
0

1 
.0

0
.2

0
2
.0

0
1 
.5

0
1 

.5
0

2
.0

0
1 
.5

0
.7

0
1 

.0
0

.7
0

1 
.0

0
1 

.0
0

1 
.0

0
1 

.5
0

3
.0

0

C
a

-p
c
 t
 .

s 5
.0

0
3

.0
0

5
.0

0
5

.0
0

1
0

.0
0

1 
.0

0
2
.0

0
1 

.0
0

5
.0

0
5

.0
0

5
.0

0
2

.0
0

1 
.0

0
1 
.0

0
1 

.0
0

2
.0

0
2
.0

0
1 

.0
0

1 
.0

0
1

0
.0

0

2
.0

0
1 

.5
0

7
.0

0
2
.0

0
2
.0

0

2
.0

0
5

.0
0

2
.0

0
5
.0

0
5

.0
0

5
.0

0
2
.0

0
1

5
.0

0
5
.0

0
1

0
.0

0

1
0

.0
0

7
.0

0
7

.0
0

1
0

.0
0

5
.0

0

2
0
.0

0
5
.0

0
5
.0

0
2
0
.0

0
5

0
.0

0

T
i
-
p
c
t
.
 

s

>
2
.
0
0
0
 

1 
.
0
0
0

>
2
.
0
0
0
 

2
.
0
0
0

>
2
.
0
0
0

>
2
.
0
0
0

>
2
.
0
0
0

.
7
0
0

>
2
.
0
0
0

1
.
5
U
O

>
2
.
0
0
0
 

>
2
.
0
0
0
 

>
2
.
0
0
0
 

2.
 0
0
0
 

>
2
.
0
0
0

>
2
.
0
0
0

>
2
.
0
0
0

2
.
0
0
0

2
.
0
0
0

3.
 0
0
0

2
.
0
0
0
 

>
2
.
0
0
0
 

>
2
.
0
0
0
 

>
2
.
0
0
0

2
.
0
0
0

2
.
C
O
O

>
2
.
0
0
0

2
.
0
0
0

5
.
0
0
0

.
7
0
0

0
0
0

0
0
0

>
2
.
0
0
0

>
2
.
0
0
0

1 
.
0
0
0

>
2
.
C
O
O
 

>
2
.
0
0
0
 

>
2
.
0
0
0
 

>
2
.
0
0
0
 

>
2
.
0
0
0

>
2
.
0
0
0

.
7
0
0

1 
.
0
0
0

2
.
0
0
0

5
.
0
0
0

M
n
-
p
p
m
 

s 1
,
5
0
0
 

3
,
0
0
0
 

1
*
0
0
0
 

1
,
5
0
0
 

1 
,
5
0
0

1
,
5
0
0

2
0
0

5
0
0

1 
,
0
0
0

1 
,
0
0
0

2
,0

0
0

 
5

,0
0

0
 

2
0
0
 

1
,5

0
0
 

1
*0

0
0

1
,5

0
0

1
,5

0
0

1
,5

0
0

1
,5

0
0

1 
,5

0
0

1 
,0

0
0

1
,5

0
0

1
,5

0
0

1
,5

0
0

2
,0

0
0

1 
,5

0
0

 
1

*5
0

0
 

1 
,5

0
0

 
3

,0
0

0
 

1
,5

0
0

50
0

20
0

3
,
0
0
0

2
,
0
0
0

1
,
5
0
0

2
*
0
0
0
 

2
,
0
0
0
 

1
*
0
0
0
 

1
*
5
0
0
 

50
0

2
*
0
0
0

50
0

30
0

2
*
0
0
0

3
,
0
0
0

A
g
-
p
p
m
 

s
A 
s
-
p
p
m

s
A
u
-
p
p
m
 

s
8
-
p
p
m

s

N N N N N

7
.
0

5
.
0

5
.
0 N N N N N N

1
5
.
0 N

7
.
0

1
0
.
0

7
.
0 N N N

2.
0

N
2
.
0

5
.
0 N

7
.
0

5
.
0

N

1
0
.
0

2
.
0 N N

7
.
0

1
5
0
.
0

2
.
0

5
0
0
.
0

1 
5
.
0

N N N
7
.
0

N N

N N N N N

2
*
0
0
0

7
*
0
0
0

5
*
0
0
0

2
*
0
0
0 N N N

5
*
0
0
0 N N

7
,
0
0
0 N

5
*
0
0
0

2
*
0
0
0 N N N N N N N N

7
,
0
0
0 N N

1
0
*
0
0
0

5
*
0
0
0 N N N

3
*
0
0
0 N

>
2
0
*
0
0
0

1
0
*
0
0
0 N

1
5
,
0
0
0 N

1
0
*
0
0
0 N

2
0
*
0
0
0

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

5
0
0 N

>1
 ,
0
0
0 N N N N N N N

1
,
0
0
0

3
0
0

1
5
0

1
*
0
0
0

1
5
0

7
0
7
0

7
0

1
5
0

1
0
0

7
0 7
0

7
0

7
0 7
0

1
5
0

1
0
0 70

1
0
0

1
0
0

5
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

5
0
0

2
0
0

1
0
0
7
0

7
0

7
0

1
5
0

2
0
0

2
0
0

5
0
0

1
,
0
0
0 7
0 2
0

7
0

2
0

7
0

5
0
0

1
0
0

1
5
0



T
a

b
le

 
II
. 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
n

o
n

m
a

y
n

e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o
n
c
e
n
tr

a
te

 
s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a
ti
o
n
a
l 

F
o

re
s
t*

 
A

la
s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m

p
le

0
6
8
2
C
 

0
6
8
3
C
 

0
6
8
A
C
 

0
6
8
5
C
 

0
6
8
6
C

0
6
8
7
C
 

0
6
8
8
C
 

0
6
8
9
C

*
*
0
6
9
1
C

*
*
0
6
9
2
C

0
6
9
3
C
 

0
6
9
A
C
 

0
6
9
5
C
 

0
6
9
6
C
 

0
6
9
7
C

0
6
9
8
C
 

0
6
9
9
C
 

0
7
0
0
C
 

0
7
0
1
 C

 
*
0
7
0
2
C

0
7
0
3
C

'f
if
 

0
7
0
5
C

y
|
 

0
7
0
6
C

0
7
0
7
C

0
7
0
8
C
 

0
7
0
9
C
 

0
7
1
0
C

**
0 
71

1 
C 

. 
0
7
1
2
C

0
7
1
3
C
 

0
7
U
C

*
*
0
7
1
5
C
 

0
7
1
8
C
 

0
7
2
0
C

0
7
2
3
C
 

0
7
2
A
C
 

0
7
2
5
C
 

0
7
2
6
C
 

0
7
2
7
C

0
7
2
8
C
 

0
7
2
9
C
 

0
7
3
0
C
 

0
7
3
1
 C

*
*
0
7
3
2
C

fa
a

-p
p

m 7
0
0

2
/
O
O
U

1
/
5
0
0

1 
,
0
0
0

1
0
/
0
0
0

1
0
/
0
0
0

5
/
0
0
0

>
1
0
/
0
0
0

7
/
0
0
0

1
0
/
0
0
0

1 
/
5
0
0
 

1 
,
5
0
0
 

1 
,
5
0
0
 

>
1
0
/
0
0
0
 

1 
/
5
0
0

1 
/
O
O
O

1 
,
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
U
O
O

1
U
/
J
O
O
 

1 
/
5
0
0
 

3
/
0
0
0
 

1 
/5
00
 

1 
/
5
0
0

1
/
5
0
0
 

1 
/
O
O
O

>i
o/
on
o

>
1
0
/
0
0
0
 

1 
/O
OO

1
0
/
0
0
0
 

3
/
0
0
0
 

1 
/5
00

1
0

/0
0

0
 

>
1

0
,0

0
0

1
0
/
O
O
U

2
/
0
0
0

1 
/
O
O
O

1 
/
O
O
O

70
0

7
0
0
 

7
0
0
 

7
0
0
 

7 
DO

 
2

/0
0

0

B
e
-p

p
m N 

5
.0 N

5
.0

 
2

.0 N N N
 

N N

2
.0

 
2

.0 N 
2

.0 N N N
 

N N N

2
.0

 
2

.0
 

2
.0

 
2
.0

 
5
.0

2
.0 N N N 

2
.0 N N N N N N N N N N N N N N 

1
5
.0

Ui
 -
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
3
0
0

15
0 N N N N N N

C
d
-
p
p
m

s

N N N N N

2
0
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o
-
p
p
m

s

70 2
0 20 20 50

20
0

50
0

20
0

20
0 N

7
0

1
0
0

2
0
0 7
0 70 70

1
0
0

7
0
0

5
0
0 N

30 30 50 50 70 50 3
0

3
0
0

1
5
0 10

5
0
0

5
0
0

1
0
0 7
0 70 50 7
0

5
0
0

5
0
0

1 
/
5
0
0 50

2
/
0
0
0

1
/
0
0
0

2
0
0 50

C
r
-
p
p
m

s

1
5
0

2
0
0

7
0
0

1
5
0

1
5
0

5
0
0 70

1
0
0

2
0
0

1
0
0

2
0
0

1 
/
O
O
O

1
5
0

2
0
0

2
0
0

2
0
0 50

2
/
0
0
0

1
/
5
0
0

2
0
0

2
0
0

2
0
0

2
0
0

1
5
0

2
0
0

1
0
0

2
0
0

3
0
0

2
0
0 50 7
0

7
0

1
/
0
0
0

7
0
0 7
0

7
0
0

3
0
0 50 50 50

1
0
0 70 70

3
0
0

2
0
0

C
u
-p

p
m

s

1 
5

0
3
0

1 
5
0

1
5
0

1 
5

0

1 
/
5
0
0
 

20
0 

30
0 

30
0 

10
0

50
0

1
/
5
0
0

7
0
0

2
0
0

1
/
5
0
0

20
0

1 
50

50
0

7
0
0

20
0

15
0 

15
0 

7
0
0
 

3
0
0
 

2
/
0
0
0

1 
50

15
0

1
/
5
0
0

3
/
0
0
0 30

7
0
0
 

1
/
0
0
0

50
0 

1
/
0
0
0

1
5
0

3
/
0
0
0
 

50
0 

7
0
0
 

1 
50

 
50

0

50
0 

2
/
0
0
0
 

1
/
0
0
0
 

2
/
0
0
0

50
0

L
a
-
p
p
m

s

50
N

10
0

50
0

20
0

3
0
0 N

2
0
0 N

2
0
0

7
0
0

1 
50

1 
50

2
0
0

2
0
0

2
0
0 N

5
0
0 N

50
0 50
N

1 
50 5
0

1
0
0

1
0
0

1 
50 70

>
2
/
0
0
0 50

1
0
0 N

2
0
0

7
0
0 N

1 
50 50

7
0
0

5
0
0 50

1 
/
O
O
O N N n N

M
o
-
p
p
m

s

N N N N N N N N N
^
N

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

5
0 N

1
0
0 N

1 
5
0

1 
50
N N N N

7
0

1
0
0 N N N N
7
0 N

7
0 N

70 7
0

2
0
0
7
0 50

N
1
0
0 7
0

1
5
0 N N N

7
0
0

15
0 N

50 50
15

0 70
2
0
0

1
0
0 N N N

2
0
0

N
i
-
p
p
m

s

1
5
0 50 20

1
5
0 70

2
0
0

7
0
0

2
0
0

50
0 20

10
0

15
0

70
0

1
0
0

70
0

7
0
0

3
0
0

1
/
0
0
0

5
0
0 50 50

1
0
0

2
0
0

2
0
0

5
0
0

2
0
0

10
0

70
0

2
0
0 30

5
/
0
0
0

5
/
0
0
0

2
0
0

30
0

2
0
0 70

15
0

20
0 70

50
0 20

1
/
0
0
0
 

50
0 70
 

1
0
0

P
b
-
p
p
m
 

s

1
0
0
 N

50
 N

50
0

1/
50

0 
70
0

1
/
0
0
0

15
0 N

20 70
2
0
0

2
0
0

1
,
0
0
0

1
0
0

1 
/
O
O
O

5
0
0

5
0
0 N

20 50 50 70
1
0
0 70
 

50
1
/
5
0
0

1
0
0 70

1 
,
5
0
0

5
0
0

7
0
0

50
0

5
0
0

3
0
0

5
0
0

7
/
0
0
0

3
/
0
0
0 50

5
0
0

20
0

70
0 50 50



T
a

o
le

 
II
. 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

n
e

a
v
y
-m

in
e

ra
 I

 
c
o
n
c
e
n
tr

a
te

 
s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A

I 
a
s
k
a
--

c
o
n
ti
n
u
e
d

S
a
m

p
le

0
6
8
2
C
 

0
6
8
3
C
 

0
6
6
A
C
 

0
6
6
5
C
 

0
6
8
6
C

0
6
8
7
C
 

0
6
8
8
C
 

0
6
8
9
C

*
*
0
6
9
1
C

*
*
0
6
9
2
C

0
6
9
3
C
 

0
6
9
4
C
 

0
6
9
5
C
 

0
6
9
6
C
 

0
6
9
7
C

0
6
9
8
C
 

0
6
9
9
C
 

0
7
0
0
C
 

0
7
0
1
 C

 
*
0
7
0
2
C

0
7
0
3
C
 

0
7
0
A
C
 

0
7
0
5
C
 

0
7
0
6
C
 

0
7
0
7
C

07
0<

JC
 

0
7
0
9
C

 
0
7
1
0
C

**
0

7
1

 1
C

 
0
7
1
2
C

0
7

1
 3

C
 

0
7
1
 A

C
*
*
0
7
1
5
C
 

0
7
1
3
C
 

0
7
2
0
C

0
7
2
3
C
 

0
7
2
4
C
 

U
7
2
5
C
 

0
7
2
6
C
 

0
7
2
7
C

0
7
2
8
C
 

0
7
2
9
C
 

0
7
3
0
C
 

0
7
3
1
C

*
*
0
7
3
2
C

S
b

-p
p

m
s

N N N N N N N N N N N N N N N N N N N N N N N N N N IJ N N N N N M fj N It N N N N N N N N N

S 
c
-p

p
m

s

30 20 30 20 30 30 10 10 20 50 20 3
0 15 30 30 30 30 15 30 50 dQ 30 30 3
0 3
0

15 3
0

2
0 50 10 30 30 70 30 10 50 50 30 30 3D 50 15 10 20 3
0

S 
n
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

S 
r-

p
p
m

s

5
0
0

7
0
0

3
0
0

1 
/O

O
O

2
/0

0
0

1
/0

0
0

2
0
0

2
/0

0
0

1 
/5

0
0

1 
/5

0
0

1
/5

0
0

5
0
0

2
0
0

7
0
0

2
0

0

2
0
0

2
0

0
5
0
0

5
0

0
1 

/O
O

O

5
0

0
2
0
0

7
0

0
5

0
0

7
0

0

5
0

0
5

0
0

7
/0

0
0

3
/0

0
0

1 
/5

U
O

2
/0

0
0

2
0

0
5

0
0

5
0

0
5
0
0

2
/0

0
0

2
/0

0
0

2
0

0
2

0
0

2
0

0

5
0

0
2

0
0

2
0

0
5
0
0

5
0
0

V
-p

p
m

s

5
0

0
7

0
0

5
0
0

5
0

0
5
0
0

3
0
0

1
0
0

1
0

0
3

0
0

3
0
0

5
0
0

5
0

0 7
0

3
0

0
2

0
0

5
0
0

2
0

0
2

0
0

2
0

0
5

0
0

2
0

0
3
0
0

5
0

0
5
0
0

5
0
0

2
0

0
3

0
0

2
0

0
3

0
0

1
5

0

3
0

0
2

0
0

7
0

0
5

0
0

3
0
0

7
0
0

7
0
0

3
0

0
5
0
0

3
0
0

7
0

0
1
0
0

1
0

0
5

0
0

1 
/O

O
O

W
-p

p
m

s

N N N N N N N N N N N N N N N N N N

2
/0

0
0

2
0
/0

0
0

2
0
0 N

5
0
0 N N N N N N N N

2
/0

0
0 N N N N N

1 
/O

O
O

2
/0

0
0 N N N N N N

Y
-p

p
m

S

5
0

0
^ 

5
0

5
0
0

2
0

0
7

0
0

5
0

0
1
0
0 7
0

2
0

0
1 

0
0

2
0
0

3
0

0
7

0
1
0
0

5
0

0

2
0
0

2
0

0
2

0
0

1
5
0

1
0

0

1
0

0
1 

0
0

3
0

0
1 

5
0

1 
5

0

1
0

0
5
0
0

2
0
0

3
0

0 5
0

5
0
0

1
0

0
5

0
0

5
0

0
1

0
0

5
0

0
5
0
0

1
/0

0
0

1
/5

0
0

5
0

0

1
/5

0
0 7
0

1 
5
0

1
5

0
2
0
0

Z
n

-p
p

m
s

N N N N N

1
5

/0
0

0
5

0
0

5
0

0 N N

5
0
0 N N

1
/0

0
0 N N N

1
/0

0
0

5
/0

0
0 N N N N N N N N N N

5
0
0

1
0

/0
0

0
7

0
0 N N N N N N N

3
/0

0
0 N N N N N

Z 
r-

p
p
m

s

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

2
0
0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

2
/0

0
0

T
h
-p

p
m

s

N N N N N N N N N N

2
0

0 N N N N

2
0

0 N N N N N N N N N N
7

0
0 N N N N N N N N N N

2
/0

0
0

7
0

0 N N
7
0
0 N N N



T
d
b
le

 
II

. 
C

h
e

m
ic

a
l 

d
a
ta

 
fo

r 
n

o
n

m
a

y
n
e
ti
c
 

h
e

a
v
 y

-m
'i 

n
e

r 
a 

I 
c
o
n
c
e
n
tr

a
te

 
s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/

 
A

I 
a

s
k
a

--
c
o

n
 t
 i
 n

u
e
d

S
a
m

p
le

0
7
3
3
C
 

0
7
3
4
C
 

0
7
3
5
C
 

U
7
3
6
C
 

0
7
3
7
C

0
7
3
8
C
 

0
7
3
9
C
 

0
7
4
0
C
 

0
7
4
1
 C

**
0 

7 
4 
2 
C

0
7
4
3
C
 

0
7
4
4
C
 

0
7
4
5
C
 

0
7
4
6
C
 

0
7
4
7
C

0
7
4
8
C
 

0
7
4
9
C

*
*
0
7
5
0
C
 

0
7
5
1
 C

07
52

0

0
7
5
3
C
 

0
7
5
4
C
 

0
7
5
5
C
 

0
7
5
6
C
 

0
7
5
7
C

0
7
5
8
C
 

0
7
5
9
C
 

0
7
6
U
C

**
 0
 7
 6
 1

 C
 

0
7
6
2
C

0
7
6
3
C
 

0
7
6
4
C
 

0
7
6
5
C
 

0
7
6
0
C
 

0
7
6
7
C

0
7
6
8
C
 

0
7
6
9
C
 

0
7
7
0
C
 

0
7
7
 1
C 

0
7
7
2
C

0
7

7
3
C

 
0

7
7

4
C

**
 0

 7
 7

 5
 C

 
0

7
7

0
C

 
0

7
7

7
C

L
a
 t
 i
 t

u
a
e

61 61 61 61

1 
0

2 
32

2 
42

1 
9

6
0
 

5
9
 

2
0

01 61 61 61 61

3 
2

3 
22

3 
38

3 
41

4 
52

6
0

 
5

9
 

5
8

6
1
1
1
 

9
61

 
11

 
4

5
61

 
9 

4
0

61
 

9 
3
0

61 61 61 61 61 61 61

9 
8 

9 
1

6
 

8 
2U

 
7 

45
 

6 
32 11 5
0

6
0
 

5
5

 
5
0

6
0

 
57

 
o 

O
U

 
5
7
 

4
9

61
 

1
2

 
2

8
61

 
9 

51
6

1
 

1
0

 
33

61
 

11
 

32
61

 
7 

2
4

61
 

5 
41

6
1
 

6 
41

61
 

4 
3
8

6
1
3
9

6
1

3
2

6
1

6
2

61
 

3 
4

0
61

 
1 

3
61

 
3 

11
01

 
3 

1
8

61
 

61
 

61
 

o1
 

61

0 
30

3 
28

3 
48

3 
51

5 
30

L
o
n
g
i 

tu
d
e

1
4
5
 

55
 

31
1
4
5
 

54
 

35
1
4
5
 

5
8
 

4
1

4
5

 
59

 
1

1
4

6
 

1 
10

1
4
6
 

5 
5
0

1
4
0
 

6 
4

9
1

4
6

 
7 

55
1

4
6

 
9 

15
1

4
6

 
1
5
 

1

1
4
6
 

1
5
 

3
0

1
4

7
 

29
 

9
1

4
7

 
2

8
 

55
1

4
7

 
2
7
 

2
5

1
4
7
 

27
 

3

1
4

7
 

2
7
 

25
1

4
7

 
31

 
3
0

14
7 

33
 

50
1

4
7

 
34

 
15

14
7 

33
 

30

14
7 

33
 

20
14

7 
34

 
5

1
4

6
 

4
3
 

53
1
4
6
 

4
0
 

15
1

4
6

 
41

 
50

1
4

?
 

2 
4
9

1
4
7
 

5 
38

1
4

7
 

8 
5

1
4
7
 

1
2

 
5

1
4

7
 

tt 
0

1
4

7
 

15
 

10
1
4
7
 

11
 

28
1

4
7

 
11

 
28

1
4

7
 

9 
4Q

1
4

7
 

1
0

 
2
0

1
4
7
 

1 
43

1
4
7
 

5 
4
9

1
4

7
 

9 
2
0

1
4
7
 

13
 

4
6

1
4
7
 

13
 

3
0

1
4
7
 

16
 

15
1

4
5

 
3
5
 

1
1

4
5

 
3
6
 

0
1

4
5

 
3
3
 

31
1

4
5

 
3
3
 

3
ti

F 
e

- 
p
c 

t 
.

s 1
0
.0

5
0

.0
7

.0
1

5
.0

3
0

.0

5
.0

5
.0

7
.0

5
0
.0

2
0

.0

5
.0

3
0

.0
2
0
.0

1
0

.0
5

.0

2
0
.0

5
0

.0
5

0
.0

2
0
.0

1
0

.0

2
0

.0
2
0
.0

7
.0

7
.0

1
0

.0

2
.0

1
0
.0

2
0

.0
1
5
.0

3
0

.0

3
0
.0

1
5

.0
5

.0
1

5
.0

1
5

.0

5
.0

5
.0

1
0

.0
2
0
.0

2
0

.0

1
0
.0

7
.0

1
0
.0

7
.0

2
0

.0

M 
g 
- 

p 
c 

t 
.

s 1 
.5

0
.7

0
1 
.5

0
1
.5

0
1 

.0
0

1
.5

0
.7

0
1 

.5
0

1 
.0

0
1 

.5
0

1 
.5

0
1
.5

0
1
.5

0
1 
.5

0
1 

.5
0

1 
.5

0
.7

0
1 

.0
0

1 
.5

0
2

.0
0

1 
.0

0
1

.5
0

1
.5

0
5
.0

0
7

.0
0

.7
0

1 
.5

0
1 

.5
0

3
.0

0
1 

.5
0

.5
0

1 
.0

0
.5

0
.7

0
1 

.0
0

1
.5

0
1

.5
0

1 
.5

0
1

.0
0

1 
.0

0

1
.5

0
1
.5

0
2
.0

0
1 
.5

0
1 

.0
0

C 
a
-p

c
 t

 .
s

2
0
.0

0
1

0
.0

0
7

.0
0

1
0
.0

0
1
0
.0

0

1
0

.0
0

7
.0

0
2
0
.0

0
7

.0
0

1
5
.0

0

2
0
.0

0
7

.0
0

1 
0

.0
0

1
0
.0

0
1
0
.0

0

7
.0

0
2

.0
0

5
.0

0
1
0
.0

0
1
0
.0

0

7
.0

0
7
.0

0
2
0
.0

0
1 

0
.0

0
2
0
.0

0

3
0
.0

0
7

.0
0

2
0
.0

0
2
0
.0

0
2

.0
0

1 
.0

0
5

.0
0

7
.0

0
5

.0
0

7
.0

0

5
.0

0
2
.0

0
5

.0
0

5
.0

0
5

.0
0

7
.0

0
7
.0

0
5

.0
0

7
.0

0
5
.0

0

T
i-
p
c
t 

.
s

>
2
.0

0
0

>
2
.0

0
0

1 
.5

0
0

.1
0

0
1 

.5
0
0

>
2
.0

0
0

>
2
.0

0
0

1 
.5

0
0

2
.0

0
0

1 
. 

5
0
0

.7
0
0

>
2
.0

0
0

>
2
.0

0
0

>
2
.0

0
0

>
2
.0

0
0

>
2
.0

0
0

>
2

. 
0

0
0

2
.0

0
0

>
2
.0

0
0

>
2
.0

0
0

>
2
.0

0
0

>
2
.0

0
0

1 
.0

0
0

1 
.0

0
0

1
.0

0
0

.2
0

0
>

2
.0

0
0

>
2
.0

0
0

5
.0

0
0

2
.0

0
0

2
.0

0
0

2
.0

0
0

2
.0

0
0

2
.0

0
0

2
.0

0
0

2
.0

0
0

2
.0

0
0

2
.0

0
0

2
.0

0
0

.7
0
0

1 
.5

0
0

2
.0

0
0

3
.0

0
0

2
.0

0
0

2
.0

0
0

M
n
-
p
p
m
 

s 1 
/
5
0
0
 

5
0
0
 

1
/
5
0
0
 

1 
/
5
0
0
 

1 
/
O
O
O

1
/
5
0
0
 

1
/
5
0
0
 

1
/
5
0
0
 

5
0
0
 

1 
,
0
0
0

1
/
5
0
0
 

1 
/
O
O
O
 

1 
/
5
0
0
 

1
/
5
0
0

1
/
5
0
0

5
0
0

2
0
0

7
0
0

1 
/
5
0
0

1
/
5
0
0

1 
/
O
O
O
 

1
/
5
0
0
 

1
/
5
0
0
 

1 
/
5
0
0
 

3
/
0
0
0

5
0
0
 

1 
/
5
0
0
 

2
/
0
0
0
 

5
/
0
0
0
 

2
/
0
0
0

1
/
5
0
0
 

1
/
5
0
0
 

1
/
0
0
0
 

1 
/
5
0
0
 

1
/
5
0
0

1
/
5
0
0
 

1
/
0
0
0
 

1 
/
5
0
0
 

1
/
5
0
0
 

1 
/
O
O
O

2
/
0
0
0
 

2
/
0
0
0
 

3
/
0
0
0
 

2
/
0
0
0
 

1
/
5
0
0

A
g
-
p
p
m
 

s
A
s
-
p
p
m

s
A
u
-
p
p
m

s
B
-
p
p
m
 

S

N
1
0
.
0 N N

7
.
0

1
0
0
.
0 N N

2
0
0
.
0

7
0
.
0 N N

2
.
0 N N N N

5.
0

N N N N N N N N N
7.
0 N

1
0
.
0

5
0
.
0 N N N N N N

1
0
.
0

1 
5
.
0 N N N

2
0
.
0 N N

N
2
0
/
0
0
0 N N

1 
5
,
0
0
0 N

3
/
0
0
0

3
,
0
0
0

5
,
0
0
0

1
0
/
0
0
0 N N N

7
/
0
0
0 N

2
/
0
0
0

7
/
0
0
0 N N N

2
0
/
0
0
0 N N N N N N N N

1
5
/
0
0
0

2
,
0
0
0 N N

2
/
0
0
0

1
,
5
0
0 N N N

3
/
0
0
0

3
/
0
0
0

2
0
/
0
0
0 N

2
0
/
0
0
0 N

1 
/
5
0
0

N N N N N

7
0
0 N N

1,
00

0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
2
0
0 N N

1
0
0 70 70

1
0
0

15
0 20 70

50
0

2
0
0

15
0

1
0
0

5
,
0
0
0

1
,
0
0
0

5
,
0
0
0

3
0
0

15
0

3
0
0

15
0

1
0
0

1
0
0

1 
,
0
0
0

5
0
0

5
0
0

20 2
0

>
5
,
0
0
0

2
0
0

1 
,
0
0
0

1
5
0

3
,
0
0
0

1
5
0

1
0
0 70

1 
,
0
0
0

5
0
0

1
5
0

5
0
0

5
0
0

15
0

2
0
0

1
5
0

1
5
0 50

1
5
0

2
0
0



T
a
b
le

 
II
. 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o
n
c
e
n
tr

a
te

 
s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A

la
s
k
a

 c
o

n
ti
n

u
e

d

S
a
m

p
le

0
7
3
3
C

0
7
3
4
C

0
7
3
5
C

0
7
3
o
C

0
7
3
7
C

0
7
3
8
C

0
7
3
9
C

0
7

A
O

C
0

7
4

1
 C

**
0
7
<

,2
C

0
7
4
3
C

0
7

A
4

C
0
7
4
5
C

0
7

A
o

C
0
7
4
7
C

0
7
4
6
C

0
7

A
9

C
**

0
7
5
0
C

0
7
5
1
C

0
7
5
2
C

0
7
5
3
C

0
7

5
A

C
0
7
5
5
C

0
7
5
6
C

0
7
5
7
C

0
7
5
8
C

0
7
5
9
C

0
7
6
0
C

**
 0

7
6

1
 C

0
7
o
2
C

0
7
6
3
C

0
7
6
4
C

0
7
o
5
C

0
7
6
o
C

0
7
6
7
C

0
7
o
8
C

0
7
6
9
C

0
7
7
0
C

0
7

7
1

 C
0
7
7
2
C

0
7
7
3
C

0
7
7
4
C

**
 0

7
7
5
C

0
7
7
6
C

0
7
7
7
C

B
a

-p
p

m
s

7
0
0

7
0
0

7
0
0

5
0

0
5

0
0

5
0
0

1 
,0

0
0

5
0
0

7
0

0
1 

,0
0
0

5
0
0

1 
,0

0
0

1 
,0

0
0

1 
,0

0
0

1 
,0

0
0

1 
,0

0
0

1 
,0

0
0

3
,0

0
0

1 
,0

0
0

1 
,0

0
0

1
0
,0

0
0

1 
,0

0
0

bO
O

7
0
0

3
0
0

3
0

0
1
,5

0
0

1 
,0

0
0

>
1
0
,0

0
0

7
0
0

1
0

,0
0

0
2

,0
0

0
1 

,0
0

0
5
,0

0
0

5
,0

0
0

1 
,0

0
0

5
,0

0
0

1
0
,0

0
0

1
0

,0
0

0
5
,0

0
0

5
,0

0
0

1 
,5

0
0

1 
,0

0
0

1 
,0

0
0

7
0

0

E
e

-p
 p

m
s

N N N

2
.0 N N N N N N N

7
.0 N N N N N N

5
.0 N N N N N N

1 
5
.0 N

2
0
.0 N

2
0
.0 N N N N N N N N N

2
.0 N N N N N

H 
i 
-p

p
m

s

N
5

0 N N N N N N
7

0
1 

5
0 N N N N N N N N N N N N N N N N N N N N

2
0
0 N N N N N N

3
0

0 N
2
0
0 N N N N N

C 
d
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C 
o
-p

p
m

s

7
0

1
,0

0
0 3
0

1
5

0
7
0
0

1
0

7
0

7
0

7
0

0
5
0
0 2
0

1
0

0
3
0

3
0

2
0

2
0

5
0

0
1 

5
0

3
0

3
0

1
0

0
7
0

3
0

3
0

7
0 N

3
0

7
0 5
0

1
0

0 70 7
0 1
0

1
0
0

1
5
0 2
0

2
0

1
0

0
1
0
0

5
0
0 5
0

3
0

0
5

0
7
0

5
0
0

C 
r-

p
p

m
s

15
0 7
0

1
0

0
1
5
0

1
,0

0
0

7
0

0
1

5
0

1
5
0

7
0

1
5
0

1
0

0
2
0
0

7
0

1
5

0
5
0
0

1
0

0 7
0

1
5

0
1

0
0

5
,0

0
0

1
5

0
7

0
0

1
5

0
3

0
0

1 
,5

0
0 5
0

7
0

0
1
5
0

5
0
0

2
0
0

5
0

0
7
0

5
0

7
0

2
0
0

5
0
0

1
0

0
1

5
0

1
5

0
2

0

1
0

0
2

0
0

1
0

0
2

0
0

1
0

0

C
u
-p

p
m

s

2
0

0
3

,0
0

0
1

0
0

2
0

/0
0

0
1

,0
0

0 2
0

1
0

3
0

1
/0

0
0

3
0

0

1 
5

0
3

0
0

3
0
0

1
,0

0
0 5
0

2
,0

0
0

5
0

0
3

0
0

1 
5

0
1

5
0

2
0

0
5

0
0 5
0

3
0

5
0

1
0

1 
5

0
3

0
0

3
0
0

5
0
0

5
,0

0
0

1
5

0
7
0

3
0

0
1 

5
0

5
0

3
0

1
,5

0
0

2
,0

0
0

1
/0

0
0

2
0

0
7
0
0

7
0
0

2
0

0
1

,5
0

0

L
a
-p

p
m

s

1
5
0 5
0 N N N N

2
0

0 N N N N
1

5
0

1
5

0
1

/0
0

0
1
0
0

1 
5

0 N N
7

0
0

2
0
0

5
0

0
2
0
0 N N N

3
0

0
7
0

>
2

,0
0

0
3

0
0 5
0

7
0

1
5

0
2

,0
0

0
2

,0
0

0
5

0
0

1 
5

0
1 

5
0

5
0
0

1 
,0

0
0

1
5
0

2
0
0

2
0
0

1
0

0
5
0
0

2
0
0

M
o
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
3

0 N N N
3
0 N N N N N N N N N N N

N
b
-p

p
m

s

2
0
0 7
0 N N N N N N N N N

1
0
0 N

7
0

1
0
0

1
5

0 N N
1

0
0

1
5

0

1
0

0
1

5
0 N N N N

1
0
0 5
0 N N

7
0

1
0
0

1
0
0

7
0

7
0

5
0

7
0

1
0
0

1
0

0 5
0

7
0

1
0

0
1

5
0

1
0
0

1
0
8

N
i 
-p

p
m

s

5
0

7
0
0 50 5
0

2
0

0 1
0 1
0

7
0

2
0

0
1
5
0 5
0

2
0
0 7
0

7
0 5
0

7
0

3
,0

0
0

7
0

0 70 5
0

5
0
0

5
0

0 5
0

7
0

2
0

0 1
0

1
5
0

2
0
0

2
0
0

5
0
0

2
0
0

1
5

0 10
2
0
0

3
0

0

2
0 1
0

2
0

0
2
0
0

7
0

0

1
0
0 70 5
0

2
0

3
0

0

P
b

-p
p

m
s

5
0
0

1
/5

0
0

1
0
0 2
0

1
/5

0
0 5
0

3
0
0

1
/5

0
0

3
/0

0
0

3
/0

0
0

1
0

0
1

5
0 5
0

2
0
0

1
5
0

1
/5

0
0

1
/5

0
0

5
0
0

2
0
0 5
0

2
0
0

2
0
0 5
0

1
5
0 N

<
2
0

1
5
0

2
0

0
<

2
0

3
0

0

2
/0

0
0

5
0

0
1
5
0

2
0
0

2
0
0

1
5
0 7
0

7
0

0
1
/5

0
0

2
0
0

1
5
0

1
0
0

3
0

0
1

0
0

3
0

0



602

* * * it- 
CD O O O O ooooo ooooo ooooo ooooo oooco coooo oocoo ooooo

2222 2 z- z z 2 2 2 2 2; z z z z z: ^ 22222 22222 22222 22222 22222

fvi wi L« ru    
I IOOO OOOOO OOOOO OOOOO

O -J O 
2 Z Z Z i: SZOZO Z Z O 2 Z Z222Z Z Z Z 2 2 ZZZZZ ZZZZZ ZZZZZ ZZZZZ

wi O v/i wi c v/i O * " -<J ~J O^ruv/ic rv ^ -w -w L»J rv rv r\j en w v/i v/1 v/i ro \y o« en c*i C*i fv cnrvvjirurv rvrocnrvM
COCOC OOOOO COO CO OCOOO OCOOC OOOCO OOOOO OOOOO OCOOO
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOCOO

OOOOO W1OOOO OOOOO OOOOO OOOOO OOOWiO OOOOO OOOOO OOOOO
ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo

I
wi T3 o

f\J I\J r\} r\)  * v/i 3
O O O O O O

ZZOZZ ZZZZZ ZZZZZ ZOZZZ 2ZZZZ ZZZOZ ZZZZZ ZZZZO OZOZZ

OOOOO OOOOO OOOOO v/iOOV/'*" wiv/iv/iOO OOOOO v/>O~JOl>-> OV/iwiOO "^ *^OO 
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OZOOO

O vn w> -«J -«J O T3
O O O O O O 3

ZZZZZ ZOZZZ ZZZZZ OZZZZ OZZZO ZOZZZ ZZZZZ ZZZZZ OZZZZ

VVVVV VVVVV VVVVV VVVV VV V VVV VV VV VVVVV V VVV
rororororo mrvjrvjrorvj rororororxj r\jroror\jro rotururvj ro rororo rvirorororo rororororo ro rvjroro

OOOOO OOOOO OOOOO OOOOO ->OOOO OMOOO OOOOO OOOOO O
COOOO OOOOO COOOO OoOOO OOOOO OOOOO OOOCO OOOCO O
OOOOO OOOOO COOOO OOOOO COOOO OOOOO OOOOO OOOOC OCOOC

O O < " -vl T3
OOO 03

ZZZZZ ZOZZZ ZOOZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZOZ



T
a

b
le

 
II
. 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o

n
c
e

n
tr

a
te

 
s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/

 
A

I 
a
s
k
a
--

c
o
n
ti
n
u
e
a

S
a
m

p
le

0
7
7
8
C

0
7
7
9
C

0
7
S

U
C

0
7
8
1
C

0
7

&
2

C

U
7

d
3

C
G

7
8

4
C

0
7
3
5
C

0
7
8
6
C

0
7
8
7
C

0
7
8
8
C

0
7
8
9
C

0
7
9
0
C

0
7
9
1
 C

0
7
9
2
C

0
7
9
3
C

0
7
9
4
C

0
7
9
5
C

0
7
9
0
C

0
7
9
7
C

0
7
9
8
C

0
7
9
9
C

oa
oo

e
**

0
8

0
1

C

0
8
0
2
C

O
d
O

JC
0
8
0
4
C

*0
8
0
5
C

*0
8

0
6

C
O

B
0

7
C

0
8
0
3
C

0
8
0
9
C

U
81

 D
C

.
0
8
1
1
 C

O
fa

12
C

0
8

1
 3

C
0
8
1
 4

C
0
8
1
 7

C
0
8
1
 t

tC
0
8
1
9
C

0
8
2
G

C
0
8
2
1
C

U
82

<
!C

0
8
2
3
C

0
8
2
4
C

L
a

t 
i 

tu
d
e

61
 

4 
1
6

61
 

3 
51

t1
 

4 
33

cO
 

5
8
 

5
6

0
 

5
8
 

5

6
0

 
5

7
 

2
6

6
0

 
5

8
 

25
6
0
 

5
9

 
1

0
61

 
1 

57
61

 
3 

19

61
 

A 
5

61
 

5 
2
0

6
0

 
5

7
 

38
6

0
 

59
 

31
6
1
0
8

61
 

0 
8

6
0

 
59

 
57

6
0
 

5
9
 

4
9

C
O

 
5
9
 

10
61

 
3 

5U

61
 

1 
4
8

61
 

1 
3

0
01

 
2 

4
5

6
0
 

5
9
 

53
6
0
 

5
9

 
2
0

01
 

0 
2
7

61
 

3 
1
0

61
 

3 
13

6
1

4
3

61
 

4 
58

61
 

4 
4
3

61
 

4 
3

6
61

 
1 

2
3

61
 

3 
3
2

6
0
 

5
5

 
2
6

C
O

 
5

o
 

5
6

0
 

4
5

 
54

6
0
 

5
8
 

2
0

cO
 

5
8

 
40

6
0

 
5

7
 

4
0

6
0

 
5

8
 

45
6

0
 

5
9

 
15

61
 

4 
4

0
61

 
4 

3
5

01
 

2 
4
3

L
o

n
y
 i

 t
 u

d
e

1
4

5
 

31
 

4
1

4
5

 
4
2
 

5
0

1
4
5
 

39
 

55
1
4
5
 

4
3
 

40
1

4
5

 
4
3
 

27

1
4

5
 

41
 

38
1
4
5
 

4
4
 

59
1

4
5

 
4

2
 

4
9

1
4

5
 

2
8

 
35

1
4
5
 

2
7
 

30

1
4

5
 

24
 

30
1
4
5
 

2
7

 
55

1
4

4
 

4
7
 

10
1

4
4

 
4
9
 

34
14

4 
54

 
9

14
4 

55
 

4
5

14
4 

57
 

59
1
4
4
 

5
9

 
54

14
5 

3 
0

1
4

6
 

5
8

 
2
0

1
4

6
 

55
 

6
1

4
0

 
54

 
5
8

1
4

6
 

3
5
 

5
0

1
4

6
 

5
8
 

22
1

4
6

 
51

 
2
5

1
4

6
 

5
0
 

31
1

4
6

 
4

9
 

0
1

4
6

 
4

8
 

55
1

4
o

 
4
6
 

39
1

4
6

 
4

6
 

23

1
4

6
 

4
6

 
4Q

1
4

6
 

4
6
 

1
8

1
4

6
 

38
 

31
1

4
6

 
41

 
51

1
4

6
 

2
6

 
3
8

1
4

6
 

2
4
 

44
14

6 
3
0
 

8
1
4
6
 

1
8

 
35

1
4

6
 

2
5
 

10
1

4
o

 
2

5
 

50

1
4

6
 

2
5
 

10
1

4
6

 
2

6
 

7
1

4
6

 
32

 
5
0

1
4

6
 

2
9

 
5
8

1
4

6
 

2
5
 

5
0

F
e
-p

c
t.

s 1 
5

.0
1

5
.0

7
.0

1
5

.0
1

5
.0

1
5

.0
3

'0
.0

2
0

.0
7

.0
3

0
.0

5
0
.0

1
5

.0
7

.0
7

.0
7

.0

7
.0

7
.0

7
.0

7
.0

7
.0

1
0

.0
7

.0
1

0
.0

1
5

.0
5

.0

7
.0

1
0

.0
1

0
.0

1
0

.0
7

.0

7
.0

7
.0

7
.0

1
0

.0
7

.0

2
.0

5
.0

5
.0

2
.0

5
.0

2
.0

5
.0

2
.0

5
.0

5
.0

M
g

-p
c
 t

 .
s 1 

.5
0

1 
.0

0
.7

0
1 

.5
0

1 
.5

0

1 
.5

0
1 

.0
0

1
.5

0
1
.5

0
1 

.0
0

.7
0

1 
.0

0
.2

0
1 

.5
0

1 
.5

0

2
.0

0
1 

.5
0

1 
.0

0
2

.0
0

1 
.5

0

1 
.0

0
1
.5

0
1

.5
0

1 
.0

0
1 

.5
0

1
.0

0
1 

.5
0

.5
0

.5
0

1
.5

0

1 
.0

0
1 

.5
0

1 
.5

0
1 
.5

0
1 

.0
0

.7
0

.7
0

.5
0

.5
0

.5
0

.7
0

.5
0

.7
0

.7
0

.7
0

C 
a
-p

c
 t

 .
s 7

.0
0

7
.0

0
5
.0

0
7
.0

0
5

.0
0

5
.0

0
5
.0

0
5

.0
0

7
.0

0
7

.0
0

5
.0

0
7
.0

0
1

0
.0

0
7

.0
0

5
.0

0

1
0

.0
0

5
.0

0
5
.0

0
1

0
.0

0
5

.0
0

5
.0

0
5

.0
0

7
.0

0
5
.0

0
5
.0

0

5
.0

0
7

.0
0

1
0

.0
0

7
.0

0
7
.0

0

7
.0

0
7

.0
0

5
iO

O
7

.0
0

1
0

.0
0

5
.0

0
5

.0
0

5
.0

0
7
.0

0
7
.0

0

5
.0

0
7

.0
0

5
.0

0
5

.0
0

5
.0

0

T 
i -

 p
 c

 t
 .

s

>
2

.0
0

0
>

2
.0

0
0

2
.0

0
0

.5
0
0

.7
0
0

2
.0

0
0

2
.0

0
0

2
.0

0
0

1
.5

0
0

1
.5

0
0

1
.5

0
0

1
.5

0
0

1 
. 

5
0
0

1
.5

0
0

2
.0

0
0

1
.0

0
0

2
.0

0
0

2
.0

0
0

.7
0

0
1

.5
0

0

1 
.5

0
0

1 
.0

0
0

2
.0

0
0

1 
.C

O
O

.7
0

0

2
.0

0
0

2
.0

0
0

5
.0

0
0

3
.0

0
0

2
.0

0
0

2
.0

0
0

2
.0

0
0

1 
.5

0
0

2
.0

0
0

2
.0

0
0

2
.0

0
0

2
.0

0
0

2
.0

0
0

2
.0

0
0

2
.0

0
0

>
2

.0
0

0
>

2
.C

O
O

1 
.5

0
0

1 
.5

0
0

1
.5

0
0

M
n

-p
p

m
s 5

/0
0

0
3

/0
0

0
2

/0
0

0
1

/5
0

0
1 

,5
0
0

1 
,5

0
0

5
0
0

1
/0

0
0

1
/5

0
0

1
/5

0
0

7
0
0

2
/0

0
0

2
/0

0
0

2
/0

0
0

2
/0

0
0

1 
/5

0
0

2
/0

0
0

3
/0

0
0

1
/5

0
0

1
/5

0
0

1 
/5

0
0

1
/5

0
0

5
/0

0
0

1
/0

0
0

1
/5

0
0

1 
/5

0
0

1
/5

0
0

1
0

/0
0

0
1

0
,0

0
0

 
'

2
/0

0
0

1 
,5

0
0

1
/5

0
0

1
/5

0
0

2
,0

0
0

1
/5

0
0

1
/0

0
0

1
/0

0
0

7
0
0

1
/5

0
0

1
/5

0
0

1
/5

0
0

1
/5

0
0

1 
/O

O
O

1 
/O

O
O

5
0

0

A
g

-p
p

m
s

7
.0

2
0

.0
1 

5
.0

7
.0

3
0

0
.0

7
.0 N N N N

7
.0

2
0

.0 N N N N N
2

0
0

.0 N N N N N N N N N N N N N N N N N N N

2
0

.0 N

7
.0 N N N

1
5

.0
1

0
.0

A 
s
-p

p
m

s 3
/0

0
0

5
,0

0
0

>
2

0
/0

0
0

1 
5

/0
0

0
7
,0

0
0

1
5

,0
0

0
" 

2
/0

0
0 N

1
/0

0
0

5
0

0

5
/0

0
0

1 
/5

0
0

1 
/5

0
0

5
0
0

2
/0

0
0 N

5
0
0

3
/0

0
0

5
0
0 N

5
0

0 N
5

0
0 N

5
0
0

5
0

0
5

0
0 N N

5
0

0

3
/0

0
0

5
0
0

5
0

0 N
7
/0

0
0 N

1
/5

0
0

7
/0

0
0 N

1
5

/0
0

0

1
/0

0
0

1
0

/0
0

0 N

3
/0

0
0

3
/0

0
0

A
u

-p
p

m
s

N N N

5
0

3
0

0 N N N N N N
20

N N N N N
5

0
0 N

50

N N N N N N N N N N N N N N N N Ni
1

5
0 N

2
0 N N N N N

B
-p

p
m

s

2
0
0

2
0
0

1
5

0
2

0
0

5
0
0

1
0
0 70 70 70

1
0

0

1
5

0
5
0
0

2
0
0

50
0

1
5
0

70 1
5

0
1

5
0

1
5

0
3

0
0 70 50

1
0

0
1
0
0 50 50

1
0
0 N N

70

1
/0

0
0

1
5
0

10
0

1
5
0 50 7
0 70 5
0

7
0 7
0 70 50

5
0
0

1
5

0
1

0
0



T
a

b
le

 
II

. 
C

h
e

m
ic

a
l 

d
a

ta
 

fo
r 

n
o
n
m

a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o
n
c
e
n
tr

a
te

 
s
a

m
p

le
s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o
re

s
t/
 

A
la

s
k
a
--

c
o
n
ti
n
u
e
d

S
a

m
p

le

0
7
7
8
C

0
7
7
9
C

0
7
8
0
C

0
7
8
1
C

0
7
8
2
C

0
7
8
3
C

0
7

8
A

C
0
7
8
5
C

0
7
8
o
C

0
7
8
7
C

0
7
8
8
C

0
7
8
9
C

0
7
9
0
C

0
7

9
1

 C
0
7
9
2
C

0
7
9
3
C

0
7
9
4
C

0
7
9
5
C

0
7
9
6
C

0
7
9
7
C

0
7
9
8
C

0
7
9
9
C

0
8
0
0
C

**
0

8
0

1
 C

0
8
0
2
C

0
8
0
3
C

0
8
0
4
C

*0
8
0
5
C

*0
8

0
6

C
0
3
0
7
C

0
8
0
3
C

0
8
0
9
C

0
8
1
0
C

0
8
1
1
C

1
0
8
1
2
C

0
8

1
 3

C
0
8
1
4
C

0
8
1
 7

C
0
8
1
8
C

0
3
1
9
C

0
8
2
0
C

0
3
2
1
C

0
3
2
2
C

0
8
2
3
C

0
3
2
4
C

Q
a
-p

p
m

s 1 
/O

O
O

1 
/O

O
O

7 
JO

5
0

0
7
0
0

2
/0

0
0

5
0
0

7
0
0

1 
/5

0
0

1 
/5

0
0

7
0

0
1 

/O
O

O
1 

/O
O

O
1 

/O
O

O
1
/5

0
0

5
0

0
1
/5

0
0

1 
/5

0
0

5
0
0

1
/0

0
0

1 
/S

O
U

1
/5

0
0

7
0
0

>
1
0
/0

0
0

1 
/5

0
0

1 
/O

O
O

1
/0

0
0
-

1 
/5

0
0

5
/O

O
J

1 
/S

C
O

1
/5

0
0

1 
/5

0
0

1 
/5

0
0

1 
/5

0
0

7
0

0

7
0
0

7
0

0
7
0
0

7
0

0
7
0
0

1 
/O

O
O

7
0
0

1 
/5

0
0

1 
/5

0
0

1 
/O

O
O

fc
e

-p
p

m
s

N N N N N

2
.0 N N

5
.0 N N N N N N N N N N N N

5
.0 N N N N N N N N

2
.0

2
.0

2
.0

2
.0 N N N N N N N N N N N

d
i 

-p
p

m

s

N
1
0
0

5
0 N N N N N N N N

7
0 N N N N

5
0

3
0 N N N N N N N N N N N N

3
0 N N N N N N N N N N N N

3
0

2
0

C 
d
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N

5
0 N N N N N N N N N N N N N N N N N N N N N N N N

C 
o
-p

p
m

s

2
0

0
7

0
0

3
0

0
7

0
0

5
0
0

7
0

5
0

0
2

0
0 3
0

3
0
0

3
0

0
3

0
0

5
0

2
0

7
0 5
0

2
0

7
0

7
0

3
0

3
0

2
0

3
0

5
0

2
0

2
0

3
0

5
0 N

3
0

5
0

2
0

2
0

3
0

5
0

1
0

1
0

3
0

1
0

3
0

1
0

2
0

1
0

3
0

3
0

C 
r-

p
p

m
s

1
5
0

5
0

0
7
0

1
5

0
1
5
0

1 
5

0
5
0

1
5

0
1

5
0

1
5

0

1
0
0

1
0

0
3
0
0

2
0

0
5

0
0

1
5

0
5

0
0

5
0

0
1
5
0

1
5

0

1
5

0
1

0
0

5
0
0

1
0
0

1
0
0

2
0

0
2

0
0

1
0

0
1
0
0

2
0

0

1
0
0

1
5

0
7

0
1
5
0

1
5
0

2
0

2
0

1
0

0
1

0
0 5
0

7
0

7
0

2
0

2
0

2
0

C
u

-p
p

m
s 1 
/5

0
0

1
/0

0
0

1
/5

0
0

5
/0

0
0

5
/0

0
0

7
0

0
1
/5

0
0

1
/0

0
0

1 
/O

O
O

3
0

0

7
0

0
5
/0

0
0

3
0
0

1
0

0
2
0
0

1
0
0

1 
5
0

2
0
0

2
0

0
5

0

1
0
0 5
0

1 
5

0
1

0
0 7
0

1
5
0

5
0

0
1 

5
0

5
0

5
0
0

1
/5

0
0 7
0

5
0

0
1
0
0 5
0

1
0

2
0

1 
5

0
1

5
0

1 
5
0

1 
5
0

2
0
0 3
0

1 
5

0
1 

5
0

L 
a
-p

p
m

s

1
0

0
7

0
0

2
0

0 N N

2
0
0

1 
0

0
1

5
0

1 
5

0
3

0
0 5
0

2
0

0
2

0
0

1 
/O

O
O

7
0
0

5
0

7
0
0

7
0
0 N

7
0
0

2
0

0
1

0
0

1 
/5

0
0 N N

5
0
0

7
0

0
1

0
0

1
5

0
2

0
0

1
0
0

3
0

0
1

0
0

5
0

0
2

/0
0

0

1
0
0

1
0

0
1

0
0

3
0
0

2
0
0

2
0
0

3
0

0 5
0 7
0

1
5

0

M
o
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N  N N N N N N N N N N N N N N N N N

N
b

-p
p

m

S

1
0

0
7
0

7
0 N N

1
0

0
7
0

7
0 N N N N N

7
0

1
5

0 N
7
0 N N

5
0

5
0 N

7
0 N N

1 
5
0

5
0

3
0
0 N

1 
5
0

7
0

7
0

7
0

7
0

2
0

0

1
5

0
1

5
0 5
0

2
0

0
1

0
0

1
5

0
1
5
0

1 
0
0

1
5

0
1 

5
0

N 
i 
-p

p
m

s

1
5

0
5
0
0

1
5
0

2
0
0

1
5

0

1
0
0

2
0
0

1
0

0 5
0

2
0
0

3
0
0

5
0
0

7
0

3
0 5
0

7
0

5
0

5
0

1
0
0 5
0

1
0

0
3
0

7
0

7
0

3
0

2
0 50 5
0

5
0

1
0
0

7
0

5
0 2
0

1
0

0
2

0

1
0

1
0

10 1
0

1
0 1
0

1
0

1
0 1
0

1
0

P
b
-p

p
m

s

5
0
0

2
/0

0
0

1
/5

0
0

5
0

0
7

0

5
0
0

1
5

0
7

0
1

0
0

1
5

0

5
0

0
3

/0
0

0
1

0
0

7
0

1
0

0

3
0

5
0

7
0

0
2

0
5

0

5
0

5
0

7
0

5
0

2
0

5
0

1
0

0
<

2
0 N

7
0
0

7
0

3
0

5
0

5
0

0
5
0

<
2

0
2
0

2
0
0

2
0

1
0

0

<
2

0
1

0
0

3
0

5
0

0
7
0
0

o



T
a

b
le

 
II
. 

C
h
e
m

ic
a
l 

d
a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o
n
c
e
n
tr

a
te

 
s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a
ti
o
n
a
l 

F
o

re
s
t*

 
A

la
s
k
a
 c

o
n
ti
n
u
e
d

p

S
a

m
p

le

0
7
7
8
C
 

0
7
7
9
C
 

0
7
8
0
C
 

0
7
8
1
C
 

0
7
8
2
C

0
7
8
3
C
 

0
7
8
4
C
 

0
7
8
5
C
 

0
7
8
6
C
 

0
7
8
7
C

0
7
8
8
C
 

0
7
8
9
C
 

0
7
9
0
C
 

0
7
9
1
C
 

0
7
9
2
C

0
7
9
3
C
 

0
7
9
4
C
 

0
7
9
5
C
 

0
7
9
6
C
 

0
7
9
7
C

0
7
9
8
C

U
7
9
9
C
 

0
8
0
0
C

*
*
Q
3
0
U
 

0
8
0
2
C

0
8
0
3
C
 

0
8
0
4
C

*
0
8
0
5
C

*
0
8
0
o
C
 

0
8
0
7
C

0&
08
C

0
8
0
9
C

 
0
8
1
0
C

 
0

8
1

 1
 C

J 
0
8
1
2
C

0
8
1
 3

C
 

0
8

U
C

 
0
8
1
 7

C
 

0
8
1
 8

C
 

0
8
1
 9

C

0
8
2
0

C
 

0
8

2
1
C

 
0

8
2

2
C

 
0
8
2
3

C
 

0
8

2
4
C

S
b

-p
p

m
 

s

N N N
 

N
 

N N fj N
5

0
0

 
N N

 N N
 

N
 

N N
 

N N
 

N
 

N N N N N
 N

S 
c
-p

p
m

 
s

S
n
-p

p
m

 
s

20 30 30 30 30 30 30 50 50 50 30 30 20 20 50 20 30 30 50 50 50 50 30 30 20 30 30 20 1
0 30 20 20 30 20 20 20 20

N N
20

 N
70

N N
 

N
 N N N N
 

N
 

N N N N
 

N N fj N N
 

N N
 N N

3
0
 N N N N
 N
 

N

.0
0

0
 

7
0 N N

 
N N N N

 N N N
 

N

S 
r-

p
p
m

s

5
0
0
 

5
0

0
 

5
0

0
 

3
0

0
 

2U
O

5
0

0
2
0
0

5
0
0

1 
,0

0
0

5
0
0

3
0
0

5
0

0
1

/0
0

0
1

/5
0

0
1

/5
0

0

3
0

0
 

5
0

0
 

1
/5

U
O

 
2
0
0
 

5U
O

5
0
0

5
0

0
1

/0
0

0
5

/0
0

0
5

0
0

1 
/O

O
O

7
0

0
1

/5
0

0
1

/5
U

O
7

0
0

5
0

0
 

1
/0

0
0

7
0
0
 

1 
/O

O
O

7
0

0

5
0

0
7

0
0

5
0

0
5
0
0

7
0

0

5U
O

 
3
0
0
 

5
0
0
 

5
0

0
 

5
0

0

V
-p

p
m

s

3
0
0

3
0
0

2
0
0

5
0
0

70
0

7
0

0
2

0
0

2
0
0

2
0
0

20
0

1
5
0

2
0
0

50
0

5
0
0

50
0

7
0
0

5
0
0

2
0
0

5
0
0

30
0

20
0

2
0
0

5
0
0

20
0

2
0
0

2
0
0

3
0
0

50
0

70
0

50
0

5
0
0

5
0
0

3
0
0

50
0

3
0
0

2
0
0

2
0
0

2
0
0

3
0
0

2
0
0

30
0

2
0
0

1
5
0

1
5

0
2
0
0

W
-p

p
m

N
1
0
0
 

1
0
0
 

7
0

0 N N N

1
0

0

5
0

0 N N N
-0

0
0
 N N N N N

2
0
0
 N N N N N N N N N N N

15
0

0
0

 
3

0
0

 
1
0
0
 N 

1
/5

0
0

5
0
0
 N N

1
0
0
 

2
0

0 N N N N N

Y
- 

pp
m

 
S

2
0
0

5
0
0

5
0

0 7
0

1
0

0

2
0

0
2

0
0

1
5

0
1

0
0

1
5
0

2
0

0
1

5
0

2
0
0

30
0

50
0

1
5
0

5
0

0
7

0
0

1
0

0
1
5
0

1
0
0 5
0

2
0

0
1

0
0 5
0

1
0
0

1 
5
0

2
0

0
1

0
0

2
0
0

1
5
0

1
5

0
7

0
1

5
0

5
0

0

1
5
0

1
5

0
3

0
0

5
0

0
3

0
0

3
0

0
3
0
0

1 
0
0

2
0
0

2
0

0

Z
n
-p

p
m

s
Z 

r-
p
p
m

s
T

h
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N

0
0
0 N N N N N N N N N N N N N N N N N N N N N N N N

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

1
/
5
0
0

1
/
5
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

2
,
0
0
0

>
2
,
0
0
0

>
2
/
0
0
0

2
,
0
0
0

>
2
,
O
O
U

>
2
,
0
0
0

>
2
/
0
0
0

>
2
,
0
0
0

>
2
/
0
0
0

>
2
,
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
,
0
0
0

>
2
,
0
0
0

>
2
,
0
0
0

>
2
/
0
0
0

>
2
,
0
0
0

>
2
,
0
0
0

>
2
,
0
0
0



ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
E , o O i/"> i/i >/"> ru (\j r>- ru ru ru ru o O O OOOOO OOOOO rvirvj o o </ > 1/1 ru r>- r*. N. N. N. f>- m m o <v rvj 1/1 O
O. «  «  *- v- «  Or*-i/iT-or>-r>-«  *"iiAOT-ir> rs. r>- «  «  «- v v  -
a </» x * x x

zzzzz zzzzz zzzoz zoooo ooooz zzzzz zzzzo zzzzz
ooir»oou"i^.^.f\j r>- 
ro ro O O ,-

ozzzz zzooz ooooo ooooo ooooo ooooo zoooo o o z o o oz
E O OO OOOOO OOOOO OOOOO OOOOO OOOO OO OO O
O. O i/IO «/M/1i/-iOO OOOOO OOOOO mi/1 O O 1/1 OOOO (Til/1 OO O
Q. V X XXXXXXXXXXXXX XX XXXX XXXX

O. 
I </>

ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
O ir\ irt \r\ \r\ inr»-Oino ir>ir>i/>ir>>/> iriroor*.^. OirtOOO o»/>

ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
ooooo inf^-oi/^fo r»-N.OOO OirtoOO OOOOir* O O O m O Oi/>ir>Or>- OvnOOO vnOOOO
,. t .t .           . . . . . ..... .»... . . . .   ..... .....

rvj^-r\irvjr>j <\j rvjfvrvj rvir-rsjrsjrvj rviryrsjrvjr- rsjr\jryr-rvi t\i *  rsj rvj «  f\j f\j r-f\jrvji/>^~
A A AAAAAAAAA AA

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
OOOOO OOOOiTi (TiOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

«J   OOOOO OOOOO OOOU-»O OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
6 <-> ..... ..... .....
C o iv-ojojojoj ojojojrsjoj r\i f\j in    in
O d vi

KOODOO    «  >r< O oo

i/% QO "1 O *  CD i/^ oo «  *O CT* ^* 'Ni <"D oO «   i/^ iy> i/> i/^ t/% ^ r^ to -o O rxj Q -o O *  w^ «  'Nj O r\j f>» «  »  >^ f\l r  rxj co 20
i/-\ir\^y fO f  LO»  r\jf  ^- IA r\j rvj *  r  ^    « rvjfO'xji/^ ro-^irv r^j -sT^fNJ-^-sT r\ju~\f\j"\j ^ rvj <"M -xf

'S\ iy> i/% 10 10 >*T 10

OOOO-O O'OO-O-O OXJOOO O-OsQOO ^OO'OO-O -UOOOO O-O'OOO ^OOO-OO O-O-OOO

oO'-O'XJuOOO oo ^O OO OO OO OO3OOO3QCO oo^OoO^OsO QOOO3OOOGO oOOOco'^OTO oOoOOOaQoo '^OrOOOoOOO OOco^OoOoO
oooc?o ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo* !

'*>' 213



T
a
b
l
e
 
II

. 
C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 
AI
 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

0
8
2
5
C

 
08

2<
bC

 
0
8
2
7
C

 
0
8
2
8
C

 
0
8
2
9
C

U
8
3
0
C
 

0
8
3
1
C
 

0
8
3
2
C
 

0
8
3
3
C
 

0
3
3
4
C

0
8
3
5
C
 

0
8
3
6
C
 

0
8
3
7
C

*
*
U
8
3
8
C
 

0
3
3
9
C

0
8
4
0
C

 
0

8
4

1
 A

C
 

O
b4

1t
3C

 
0
8
4
1
C

C
 

0
8
4
1
 D

C

0
8
4
1
E
C

0
8
4
2
C

0
3
4
3
C

0
8
4
4
C

0
8
4
5
C

0
3
i
o
C
 

0
8
4
7
C
 

U
d
4
b
C
 

0
8
4
9
C
 

0
8
5
0
C

0
8
5
1
C
 

U
8
5
2
C
 

0
8
5
3
C
 

0
8
5
4
C
 

0
8
5
5
C

U
8
5
o
C
 

0
8
5
7
C
 

0
6
5
8
C
 

0
8
5
9
C
 

0
8
6
0
C

*
0
8
6
1
C
 

0
3
6
2
C
 

0
8
6
3
C

**
Q

8
6
4
C

 
O

S
6
5
C

b
a
- 

pp
m

s 1 1 1 1 1 1 1 1

3
0

0
5

0
0

5
0
0

3
0

0
5
0
0

/O
O

O
/O

O
O

5
0

0
5

0
0

5
0
0

7
0
0

/O
O

O
7
0
0

7
0
0

3
0

0

5
0
0

S
O

U
7

0
0

5
0
0

7
0
U

5U
O

5
0
0

5
0
0

7
0

0
7

0
0

/O
O

O
S

O
U

5
0
0

5
0

0
5
0
0

S
O

U
5
0
0

3
0

0
5
0
0

3U
O

S
O

U
/O

O
O

2
0
0

5
0

0
5
0
0

/5
0
0

/5
0
0

7
0

0
/5

0
0

7
0
0

b
e
- 

p
p

m
s

N N N N N N
2 

.0 N
2

.0
2

.0

2
.0

2
.0 N N N N N N N N N N N N N N N N N N N N N N

2
.0 N N N N N N N N N N

d 
i 
- 

pp
m

s

N N N N N N N N N N N N N N N N
5
0

2
0
0

2
0
0

3
0

2
0

0 N M N N N N N N N N
3

0 N
3

0 N N N N N N N N N N N

C
d
-p

p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C 
o
-p

p
m

s

7
0 1
0

1
0

1
0

1
0

1
0

1
0

1
0

1
0

1
0

1
0

1
0

7
0 N

3
0

0

2
0

7
0

0
1 

/5
0

0
2

/0
0

0
1

5
0

1 
/S

O
U

1
5
0

1
0
0

1
0
0 7
0

1
0 1
0

7
0

7
0

1
0

1
0

2
0

0
5

0
0

2
0
0 3
0

1
0

3
0

0
2

0
1

0
3

0

5
0

0 iJ N N
1
0
0

C 
r-

p
p
m

s

7
0 N

1
5

0
7
0 5
0

2
0

2
0

5
0

2
0

5
0

2
0 5
0

7
0 N

5
0

2
0

2
0 N N N

5
0

5
0

7
0

7
0

5
0

5
0

5
0

5
0

5
0

5
0

5
0

7
0

2
0

3
0

7
0

5
0

1
5

0
7
0

2
0

5
0

1
0
0

2
0
0

1
0

0
2
0
0

2
0
0

C
u
-p

p
m

 
s

1 
5
0

3
0

1 
5
0

1
5 1
5

1
0

1
5 20 1
0

15 1
0

1
5 30
N

2
0
0 15

1 
5

0
1 

/O
O

O
1

,0
0

0 5
0

1
  0

0
0 3
0

5
0

0 5
0

5
0 30 70

2
0
0

1 
5
0

5
0

2
0

2
/0

0
0

3
/0

0
0

7
0
0

3
/0

0
0

2
0

0
5

0
0

2
0

1
0

0
1
0
0

5
0

0 5
0

2
0

2
0

0

L 
a
-p

p
m

s

3
0

0 N
1 

5
0

2
0

0
2

0
0 N N

3
0
0 N N N N N

1
0

0
7
0

5
0 5
0

3
0
0

1
0

0 N

1
0
0

1
5

0
1 

5
0

1 
5
0

7
0

1 
5
0 N

1
5

0
1 

5
0

2
0

0

1
0

0 N N
1 

5
0 N

3
0

0 N N
3

0
0

5
0

0 N N N N N

M
o
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-p

p
m

s

1
0
0 5
0

1
0

0
1

5
0

1
5

0 N
5

0
7
0

5
0 N

5
0 N

5
0

1
0

0
1

0
0

1
5

0 N
1

0
0

1
0
0 N

7
0

5
0

1
0
0

1
0
0

1
0

0

1
5

0
1

0
0 5
0

5
0

1 
5

0

7
0 N N

7
0 N

1
5

0 N
5

0
1 

5
0

1
5

0 N
3

0
0

1
0
0

1
5

0 7
0

N 
i-
p
p
m

 
s

P
b
-p

p
m

 
s

10 10 10 10 10 10 10 10 10 10 10 10 70 20 70 10
20
0

50
0

70
0 N

70
0 1U 10 10 10 10 10 10 10 10 10

20
0

20
0

2
0
0 30 10

20
0 10 10 10

70
0 50 10 20

20
0

7
0 20

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0 50

5
0
0 50 20 20

7
0
0 50

5
0
0

1
5
0

7
0
0

1
5
/
0
0
0

1
5
/
0
0
0

1
/
0
0
0

1
5
/
0
0
0

2
0
0

2
0
0

1
0
0 20 20 50

2
0
0

1
5
0 50

<
2
0

1
/
5
0
0

1
5
0

1
/
0
0
0 20 70 50 2
0 20

5
0
0

<
2
0

<
2
0 2
0 N

2
0
0



T
a
b

le
 
II
. 

C
h

e
m

ic
a
l 

d
a

ta
 

fo
r 

n
o

n
m

a
g

n
e
ti

c
 

h
e

a
v

y
-m

in
e

ra
l 

c
o

n
c
e
n

tr
a
te

 
s
a
m

p
le

s
/ 

C
h

u
g

a
c

h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A

la
s

k
a

--
c

o
n

ti
n

u
e

d

S
a
m

p
le

0
6
2
5
C

 
O

S
26

C
 

0
8
2
7
C

 
0
6
2
6
C

 
0
8
2
9
C

08
30

C
 

0
8
3
1

C
 

08
32

C
 

08
33

C
 

03
34

C

08
35

C
 

0
8
3
6

C
 

08
37

C
 

**
08

38
C

 
08

39
C

08
A

O
C

 
0

8
C

1
 A

C 
O

d
d
 d

C
 

0
3

O
 C

C 
0
8
C

1
 D

C

0
8

C
1

E
C

08
C

3C

0
8

C
5

C

0
8
4
7
C

 
O

S
A

tiC
 

O
S

49
C

 
O

tiS
O

C

08
51

C
 

08
52

C
 

08
53

C
 

08
54

C
oa

ss
c

0
8
5
6
C
 

0
8
S
7
C
 

0
8
5
8
C
 

0
8
5
9
C
 

0
8
6
U
C

*
0
8
6
1
C
 

0
8
6
2
C
 

U
8
6
3
C

0
8
6
5
C

S 
D

-p
p

m
 

s

N
 N
 N
 

N
 

N N
 N
 

N
 

N
 N N
 N
 

N
 N
 N N t*

<
2
0
0

<
2
0
0 N

<
2
0
0
 N N N N N N N N N N
 

N N N
 N N N N
 

N
 

(J N N
 

(J H
 

N

S 
c
-p

p
m

 
s

30 20 2
0 20 20 10 10 30 10 10 1
0 10 2
0 2
0 30 20 30 20 15 20 15 30 30 30 20 30

 
20

 
30

 
3C

i 
30 30 30 10 30 10 30 15 10 30 30 bO

 
50

 
20

 
1
0
0
 

10

S 
n

-p
p

m
 

s

N
 N
 

N
 

N
 N N
 N
 

N
 N
 N N
 

N
 

N N N N
 N N
 

N N N
 N
 

N N
 

N N N
 

N N
 N N
 N
 

N
 

N
 N

2
0
 N N N

2
0 N

 
N

7
0

1
0

0 fj

S 
r-

p
p

m
 

s

2
0
0
 

5
Q
O
 

5
0
0
 

2
0
0
 

5
0
0

5
0
0

5
0
0

3
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

7
0
0

3
0
0

3
0
0
 

2
0
0
 

5
0
0
 

5
0
0
 

5
U
O

5
0
0
 

3
0
0
 

3
0
0
 

5
U
O
 

5
0
0

5
0
0

3
0
0

5
0
0

5
0
0

7
0
0

7
0
0

3
0
0

2
0
0

5
0
0

3
0
0

5
0
0

2
0
0

3
0
0

3
0
0

7
0
0 N N

5
0
0
 

5
0
0
 

2
0
0

V
-
p
p
m

s

2
0
0

1
0
0

2
0
0

30
0

20
0 70

1
0
0

3
0
0 7
0 70 70

1
0
0

1
0
0

20
0

2
0
0

2
0
0

1
0
0

3
0
0

20
0

20
0

2
0
0

2
0
0

3
0
0

3
0
0

20
0

2
0
0

1
5
0

2
0
0

2
0
0

2
0
0

20
0

1
5
0 70

20
0

3
0
0

3
0
0

1
5
0

1
5
0

2
0
0

3
0
0

30
0

3
0
0

20
0

5
0
0

1
0
0

W
-
p
p
m

N N N N N N
5
0
0
 N N N N N N N N N N

5
0
0

5
0
0 N N

2
0
0
 N N N

2
0
0

1
0
0

2
0
0 N N N

7
0
0
 N N N N N N N N N N N N N

Y
-
p
p
m

s

1
/
0
0
0 5
0

2
C
O

5
0
0

3
0
0 5
0 7
0

7
0
0 50 5
0

2
0 20

1
5
0

7
0
0

5
0
0

3
0
0

7
0
0

3
0
0

2
0
0

2
0
0

3
0
0
 

1 
/
O
O
O
 

7
0
0
 

5
0
0
 

1
0
0

2
0
0 70

3
0
0

3
0
0

3
0
0

2
0
0

2
0
0 5
0

3
0
0 5
0

3
0
0 5
0 7
0

5
0
0

5
0
0

2
0
0

5
0
0

1
0
0

5
0
0 70

Z
n
-
p
p
m
 

s
Z 
r
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

1
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

2
/
0
0
0

>
2
/
0
0
0

2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
5
/
0
0
0

>
2
/
0
0
0

T
h
-
p
p
m
 

s

3
0
0
 N N N

3
0
0

2
0
0
 N

3
0
0
 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
in O O rv. fv. Ofv.mrv.fv. fN.OfN.OO O <v- O u~> O m u-» m fv. o mm O O O r\j fv. rn <\j o fv.rnOfv.fv. OO fv. O O
» » »  »  fO «\J fO f\J T  V  ^-T  T  f\J T  T  f\J «\J f\l ^-VK> ^" T  T  r\J » 

ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZOZZZ ZZZOZ ZZOZZ
O O IM

ZO ZZOZZ ZZZZZ ZZZZZ
o o

o o o o
ZZZZZ ZZZZZ Z Z Z Z   Z   Z Z Z ZZZZZ Z   Z Z Z Z Z Z  

I « 
01

ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
E OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
O. r\j O O m rn O rn O O rn mm O O O OOOOO OO O in m ir>mu>(r>ir> oOir»(T>ir> ir>ir»ir»mu> Ou>«^u>m

) rt ^V^^ ^^%\V ^^^^^ ^V^^^ ^^V^^ VV^V^ ^^^%% ^^^^% ^^^^V 

 ' l<" OJf\,^-»  COT-f\jr\Jr- T-T-f\JK»f\J f\Jf\Jf\Jf\Jf\J f\l f\l f\J ,  r- T_ T_ r._ r_ pj f\J T- r  T- <T-T-^-T-T- « T-^-T-T-

a c
z:

  OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
*J OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
o OOOOO OO*/"*i/"»«/i u'lfN.rs.^.^ OOOOm fN-O^-i^u") i/>^.OfN.O ^-IN-OOI^ i^m^.u>O ^.i^OOO

c a«> .     . . . . . ..... ..... ..... ..... ..... ..... .....
«i I »-fs.i^f\jf\ji/"»T- r\jT-f\j,- T- T-»-r\ir>j r\jr\j«-T-»- T- «-r\jr\jr\j

OOOOO OOOOO OOOOO OOOOO OOOOo OOOOO OOOOO OOOOO OOOOO
ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
ojoors.o ofMOfN-o o^ooo rs.orv.oo

00000 OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
 vtiriOOO OOrv-i/-»ir» uMT>Oir»irt ir\O(N-(v.O rv-Oiv.(v.O OOOOO oOON.iv. |v.|v.Oiv.O OOOCJO

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 

OOu"*rv.fv. Oinuirv.i/'* f\ji/>mir\rv. ir\f\jir\f\jfv. mif\ (/ > f\j ir\ u-»ir\i/^u>ir\ (T>i/>i/>mi/> i/-»ir\i'"»u"»</"> «/MT« m rv. i/>

ooooo

T~ *  CD CD 'VJ 'VJ ^vl »  r  «  fO ^O s/ </% -O ~O O *O ^J -^ l/"* ^ N/ c^ ^O O* O* 0s Cfr» fO ^ fv. ^ OO CD *O O -O fv.
fO fO fO ro f">Niir\i/-»i/"» (T>i/>i/>i/>ro u-»tnir»>r>in I/^I/AI/AI/AI/A ir»ir\ini/-»\/> u-»i^i/>u>ir» i/>i/>i/Ain

OOOOO OOOOO
 O'O'O'O'O -o -O <O -O -O

>Oiv-»OO ryj^s/o-o N.OOOO-- rMrO^-u-1-0 rv.ooOOr- roro-rui-o rv.ooOO'- rvjro^inO
 OOO-Ofv. rv.fs.fv.fs.fv. rv.fs.fs.oooo oocxjoooooo OOOOXJOO OOOOO OOOOO OOOCDO
OOOOMOOOO OOC030COOO cooooooooo oocotJoooo oooooooooo 0000=03000 oococooo ooooo ?!:2:2l2;^
ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo

216



II
. 

C
h
e
m
i
c
a
l
 
o
a
t
a
 
fo
r 

n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
 
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

0
8
6
6
C

*
0
8
6
7
C

*
O
S
6
S
C
 

0
8
6
9
C
 

0
8
7
0
C
1

*
*
0
8
7
2
C
 

0
8
7
5
C
 

0
8
7
4
C
 

0
8
7
o
C
 

0
8
7
6
C

0
8
7
7
C
 

0
8
7
8
C
 

0
8
7
9
C
 

0
8
8
0
C
 

0
8
8
1
 C

0
3
S
2
C
 

O
S
8
3
C
 

0
8
8
4
C
 

0
8
8
5
C
 

U
8
8
6
C

0
8
8
7
C
 

0
3
8
d
C
 

0
8
8
9
C
 

0
6
9
0
C
 

0
8
9
1
 C

0
8
9
2
C
 

0
3
9
3
C
 

0
8
9
A
C
 

0
8
9
5
C
 

0
8
9
6
C

0
8
9
7
C
 

0
8
9
8
C
 

0
8
9
9
C
 

0
9
0
U
C
 

0
9
0
1
 C

0
9
0
2
C
 

0
9
0
3
C
 

0
9
0
4
C
 

0
9
0
5
C
 

0
9
0
6
C

0
9
0
7
C

09
ua

c
0
9
0
9
C
 

09
1 
OC

 
09

1 
1C

B
d

- 
pp

m
s

5
0
U

2
,0

0
0

1 
/5

0
0

5
0
0

5
0

0

1 
/5

0
0

7
0

0
5

0
0

5
0

0
5

0
0

7
0
0

7
0
0

7
0

0
5

0
0

5
0

0

5
0

0
7
0
0

7
0
0

7
0
0

7
0
0

7
0

0
7

0
0

7
0
0

7
0
0

7
0

0

7
0

0
5

0
0

5
0

0
5

0
0

7
0
0

7
0
0

3
0

0
5

0
0

5
0
0

5
0
0

5
0

0
3
0
0

5
0

0
5

0
0

7
0
0

5
0

0
5
0
0

3
0

0
5
0
0

5
0
0

6
e
-p

p
m

s

N N N N N N
2

.0 N N N N N N N N N N N
7
.0

5
.0 N N N N N N N N N N N N N N N N U N N

7
.0 N N N

1
0

.0
1
0
.0

U
i 
-p

p
m

s

N N N N N N N N N N N N N N N N
1

0
0 N N N N N N N N N N N N N N

5
0

0 N N N N
2

0 N

3
0 N N N N N N

C
d
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o

-p
p

m
S

7
0 N N

1
0

2
0

2
0 1
0

1
0

2
0

2
0

1
0

1
0

1
0

1
0

1
0

3
0

1
0

1
0

1
0

3
0

2
0

1
0

1 
0

1
0

3
0

1
0 1
0

3
0

1
0

1
0

1
0 1
0

1
0

1
0

2
0

3
0

3
0

1
0

1
0 1
0

1
0

1 
0

1
0

1
0

1
0

C 
r-

p
p

m
s

7
0

1
0

0
1

0
0

7
0

5
0

1
5
0 2
0

2
0

2
0

2
0

2
0

2
0

0
1

0
0

2
0

0
1 

5
0

1
0

0
1
0
0

7
0

7
0

7
0

5
0

1
0
0

1 
0

0
1 

5
0

7
0

1
5
0 7
0

7
0

7
0

1
0
0

7
0 5
0

1
0

0
7
0

7
0

7
0

7
0

1
5
0

1 
5

0
1

5
0

1
5
0

1
5
0

1
0
0

U
'O 7
0

C
u
-
p
p
m
 

s

7
0
0
 

<5
0 

<
5
0
 

20
0 50 30 20

1 
5-
0

10
0

1 
00 50 30 50 10

10
0 20 30

1 
00 50

1 
50

20
0

30
0

1 
50 30 10 15

1 
50 15 10 50 70 10

1 
50

1 
50

1 
50

1 
50 30

1 
00 30 30 20 50

70
0

10
0

L
a
-p

p
m

s

N
5

0
0

7
0

0
1 

50
1 

0
0

2
0
0 N

2
0
0

3
0

0
7

0
0

5
0

0
7
0
0

1
5
0

2
0
0

1 
/O

O
O

7
0
0

1 
0
0

2
0
0

1 
5
0

1
0
0

1
5

0
2

0
0

1 
0
0

1
0
0

5
0

0

2
0
0

7
0

0
7
0
0

5
0
0

2
0
0

7
0

0
3
0
0

1 
5
0

1
5
0

1
5

0

1
5

0
2

0
0

1
0

0
7
0

1
0

0

5
0

2
0

0
3

0
0

5
0
0

1 
5

0

M
o
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-p

p
m

s

7
0

7
0

0
2

0
0

1 
0

0 N N N N N N N N N N N

2
0
0 5
0

1
0

0 5
0 N

5
0

5
0 N N

7
0

1
5

0 N

5
0 N

1
5

0 N N
1
5
0

1
5

0 5
0

5
0 N

5
0 N

5
0 N

7
0

1
5

0
1
5
0

1
0

0

N
i
-
p
p
m
 

s
P
b
-
p
p
m

s

70
0 N N 10 10

<2
0 10 10 10 10 10 10 10 10 70 10 10 10 10 70 20 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

1
/
0
0
0 N N

5
/
0
0
0

10
0 50

1
0
/
0
0
0 70 50 20 20 20 20 20 20 20 <2
0

<2
0

<2
0 20 50 20

<2
0

10
0 20 50 20 20 20

<2
0 20 20 20 20 70

<2
0

<2
0

<2
0 N
20 20 20 20 20

<2
0



T
a
b
l
e
 
II
. 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
 
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

0
8
6
6
C

*0
8
6
7
C

*0
3

6
<

5
C

 
0
8
6
9
C

 
0
8
7
0
C

*
*
0
8
7
2
C
 

0
8
7
3
C
 

0
8
7
4
C
 

0
8
7
6
C
 

0
8
7
o
C

0
8
7
7
C

 
0
8
7
8
C

 
0<

57
9C

 
0
8
8
0
C

 
0
8
8
1
C

0
8
8
2
C
 

0
8
8
3
C
 

0
8
&
4
C
 

0
8
8
5
C
 

0
8
8
6
C

0
8
8
7
C
 

0
8
8
d
C

0
8
9
Q
C
 

0
8
9
1
 C

0
8
9
2
C
 

0
8
9
3
C
 

0
8
9
4
C
 

0
8
9
5
C
 

0
8
9
o
C

0
8
9
7
C
 

O
o
9
8
C
 

0
8
9
9
C
 

0
9
0
0
C
 

0
9
0
1
 C

0
9
G
2
C
 

0
9
0
3
C
 

0
9
0
4
C
 

0
9
0
5
C
 

0
9
0
6
C

0
9
Q
7
C
 

0
9
0
8
C
 

0
9
0
9
C
 

09
1 
OC

 
0
9
1
1
C

S 
b
-p

p
m

s

N N N N N N
3

0
0 N N n N N N N

. 
N N IJ N M N M n n N N N N N N N N N N N N N N N N N 14 n N rj N

S 
c
-p

p
m

s

10
2
0
0

1
0

0 50 20 50 10 50 3
0

30 10 10 10 10 3
0

10 10 10 2
0 10 2
0

20 20 1
5

'

20 2
0 30 50 30 2
0 20 30 2
0

20 2
0 30 30 10 2
0 10 15 2
0 30 3
0 15

S
n

-p
p

m
s

N N N N N N
7

0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

S 
r-

p
p

m
s

2
0

0
1 

/O
O

O
1 

/Q
U

O
1 

/O
O

O
5

0
0

1 
/Q

U
O

5
0

0
1 

/Q
U

O
7

0
0

1 
/O

O
O

1 
/O

O
O

1 
/O

O
O

1
/5

0
0

1
/5

0
0

7
0

0

5
0

0
5

0
0

1 
/Q

U
O

5U
O

7
0

0

5
0

0
5U

O
5
0
0

5
0
0

1 
/5

0
0

7U
O

7U
O

2
/0

0
0

1
/0

0
0

7
0

0

1 
/O

O
O

7U
O

7
0

0
7U

O
5
0
0

7
0
0

7
0

0
5

0
0

5
0

0
5

0
0

5
0

0
5

0
0

7
0

0
1 

/O
O

O
5
0
0

V
-p

p
m

s

7
0

5
0
0

5
0
0

5
0

0
3

0
0

7
0
0

2
0

0 7
0

1
0
0

7
0

5
0

2
0

0
2

0
0

2
0

0
1

5
0

2
0
0

2
0

0
2

0
0

2
0
0

1
5
0

1
5

0
2

0
0

1
5

0
1

5
0

2
0

0

2
0
0

2
0
0

3
0

0
2
0
0

3
0

0

1
0
0

1
0
0

2
0
0

1
5
0

2
0
0

1
5
0

1
5
0

2
0

0
1

5
0

2
0
0

2
0

0
2

0
0

2
0
0

3
0
0

3
0
0

W
-p

p
m

s

N N N N 
.

N N N N

1 
5
0 N N N N N

1
5

0

7
0

0 N

2
0

0 N N

1
0

0
1

0
0

1
5

0 N N

5
0

0 N N N
2
0
0 N

1
0

0 N N N

1
5
0

3
0

0
5

0
0

2
0

0
1
0
0 N N N

1
0

0
1

0
0

Y
-p

p
m

s

1
0
0

1 
/O

O
O

7
0

0
2
0
0

1
5
0

3
0
0 2
0

1 
/O

O
O

1 
/O

O
O

1 
/O

O
O

5
0

0
2
0
0

2
0
0

5
0
0

1 
/O

O
O

5
0
0

5
0
0

7
0

0
3
0
0

3
0
0

5
0
0

2
0

0
3

0
0 7
0

1 
5

0

3
0

0
3

0
0

5
0

0
3
0
0

3
0
0

5
0

0
3
0
0

3
0

0
3

0
0

5
0
0

3
0
0

3
0

0
1 

0
0

1
0
0

1
0

0

1
0
0

2
0
0

5
0
0

2
0

0
2

0
0

Z
n

-p
p

m
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Z 
r-

p
p

m
s 2
/0

0
0

>
1
0
/0

0
0

>
1

0
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

>
5

/0
0

0
2
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0

>
2

,0
0

0
>

2
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

>
2
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0

T
h
-p

p
m

s

N N N

5
0

0 N N N N N N N
5

0
0 N N

3
0

0 N N N N N N N N N N N N N N N N N N N N N
3

0
0 N N N N N N N N



T
a

b
le

 
II
. 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o

n
c
e

n
tr

a
te

 
s
a
m

p
le

s
* 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o
re

s
t*

 
A

I 
a

s
k
a

--
c
o

n
ti
n

u
e

d

CO

S
a
m

p
le

0
9
1
 2

C
 

0
9

1
 3

C
 

0
9
1
 A

C
 

0
9

1
 5

C
 

0
9
1
6
C

0
9
1
 7

C
 

0
9
1
8
C

 
0
9
1
 9

C
 

0
9
2
0
C

 
0
9
2
1
C

0
9
2
2
C

 
0
9
2
3
C

 
0
9
2
4
C

 
0
9
2
5
C

 
0
9
2
6
C

0
9
2
7
C

 
0
9
2
8
C

 
0
9
2
9
C

 
0
9
3
0
C

 
0

9
3

1
 C

0
9
3
3
C

 
0
9
3
4
C

 
0
9
3
5
C

 
0
9
3
6
C

0
9
3
7
C

 
0
9
3
8
C

 
0
9
3
9
C

 
0
9
4
0
C

 
0
9
4
1
C

0
9
4
2
C

 
0
9
4
3
C

 
0
9
4
4
C

 
0
9
4
5
C

 
0
9
4
6
C

0
9
4
7
C

 
0
9
4
8
C

 
0
9
4
9
C

 
0
9
5
G

C
 

0
9
5
1
C

0
9
5
2
C

 
0
9
5
3
C

 
0
9
5
4
C

 
0
9
5
5
C

 
0
9
5
6
C

L
a
 t

 i
 t

u
a
e

6
0
 

5
8
 

4
3

6
0
 

5
8
 

58
6

0
 

5
9

 
2
8

0
0
 

5
9
 

13
6

0
 

5
5

 
18

6
0
 

5
5
 

1
2

6
0
 

54
 

2
9

6
0
 

5
3

 
0

6
0
 

5
0

 
3
8

6
0

 
51

 
11

6
0

 
5
2
 

4
0

6
0

 
5
2
 

11
6

0
 

4
9

 
2
0

61
 

2 
36

61
 

2 
4
5

61 61 61 61 61 61 61 61 61 61

5 
39

6 
12

4 
58

3 
50

3 
10

4 
20

4 
22

4 
23

1 
2

0
1 

12

61
 

2 
58

 
61

 
2 

U
 

61
 

2 
2
8
 

61
 

2 
10

 
6

0
 

4
7

 
35

6
0
 

4
7

 
4
0

6
0

 
4

6
 

9
6
0
 

4
5
 

4
8

6
0
 

4
5
 

52
6
0
 

4
7

 
25

6
0
 

4
6
 

0
6

0
 

4
7

 
4

3
6
0
 

5
0
 

2
9

6
0

 
5

0
 

2
7

6
0
 

4
8

 
5
0

6
0
 

4
9
 

4
6

0
 

4
8

 
18

6
0
 

5
0

 
0

6
0
 

4
9
 

51
6
0
 

1
3

4
3

L
o

n
 g

 i 
tu

d
e

1
4

4
 

3
3
 

7
1
4
4
 

3
3
 

5
1
4
4
 

3
5
 

18
1

4
4

 
3
7
 

4
8

1
4

4
 

31
 

30

14
4 

31
 

3
0

1
4
4
 

3
2
 

21
1
4
4
 

2
8

 
50

1
4

4
 

2
8
 

50
1
4
4
 

2
7

 
8

1
4

4
 

23
 

58
1
4
4
 

2
0
 

53
14

4 
21

 
5

1
4
4
 

2
0

 
2

0
1

4
4

 
2

0
 

3
0

1
4
5
 

2
6

 
41

1
4

5
 

2
7
 

4
3

1
4

5
 

2
6
 

12
1

4
5

 
1
9
 

58
1

4
5

 
15

 
3
5

1
4

5
 

1
2
 

5
0

1
4
5
 

9 
18

14
5 

9 
28

1
4

5
 

1
3
 

58
1

4
5

 
8 

5
9

1
4
5
 

6 
4
0

1
4

5
 

1 
4

8
14

4 
5

3
 

10
14

4 
5

7
 

10
1
4
4
 

0 
5

9

1
4

3
 

5
3

 
0

1
4

4
 

1 
24

1
4
4
 

6 
55

1
4
4
 

4 
5

0
14

4 
4 

10

1
4
4
 

1
0

 
10

1
4

4
 

fa 
55

1
4

4
 

1
5
 

50
14

4 
15

 
32

14
4 

1
5

 
3
0

14
4 

1
0
 

52
14

4 
1
6
 

40
1
4
4
 

2
7
 

6
1
4
4
 

2
3

 
2

1
4

4
 

2 
14

F 
e

-p
c
 t
 .

 
M

g
-p

c
 t
 .

s

2
.0

5
.0

2
.0

5
.0

2
.0

7
.0

5
.0

5
.0

2
.0

2
.0

2
.0

2
.0

5
.0

7
.0

5
.0

5
.0

5
.0

5
.0

5
.0

5
.0

5
.0

2
.0

5
.0

1
0

.0
7

.0

5
.0

5
.0

2
.0

5
.0

2
.0

2
.0

7
.0

5
.0

7
.0

7
.0

5
.0

2
.0

2
.0

2
.0

2
.0

5
.0

2
.0

2
.0

2
.0

7
.0

s

.7
0

.7
0

.7
0

1 
.0

0
1 

.0
0

1 
.0

0
1

.0
0

1 
.0

0
1 
.5

0
1

.5
0

1 
.0

0
1
.0

0
1
.0

0
1 

.0
0

1 
.0

0

1 
.0

0
1

.5
0

1
.0

0
1 

.0
0

1 
.0

0

1 
.0

0
1

.0
0

.7
0

1
.5

0
1

.0
0

1 
.0

0
1 
.0

0
.7

0
1 

.0
0

.5
0

1
.5

0
.5

0
.5

0
.5

0
1
.5

0

.5
0

1
.0

0
1
.0

0
.7

0
.7

0

.5
0

.7
0

1 
.5

0
1 

.0
0

.5
0

C
a

-p
c
 t

 .
s 7
.0

0
7
.0

0
5
.0

0
7

.0
0

7
.0

0

1
0
.0

0
7
.0

0
7

.0
0

1
0
.0

0
1
0
.0

0

7
.0

0
1

0
.0

0
7
.0

0
1
0
.0

0
1

0
.0

0

7
.0

0
7
.0

0
7
.0

0
7
.0

0
7
.0

0

7
.0

0
1
0
.0

0
7
.0

0
1
0
.0

0
1

0
.0

0

1
0
.0

0
7

.0
0

7
.0

0
7
.0

0
1
0
.0

0

1
0
.0

0
1

0
.0

0
1

0
.0

0
1

0
.0

0
1
0
.0

0

7
.0

0
1
0
.0

0
1
0
.0

0
1
0
.0

0
1
0
.0

0

1
0

.0
0

2
.0

0
1
0
.0

0
1
0
.0

0
2

.0
0

T 
i 
- 

p 
c 

t 
.

s

2
.0

0
0

2
.0

0
0

1 
.0

0
0

1 
.5

0
0

1
.0

0
0

1
.5

0
0

2
.0

0
0

2
.0

0
0

.5
0

0
.5

0
0

.5
0

0
.5

0
0

.5
0
0

2
.0

0
0

2
.0

0
0

2
. 

C
O

O
1

.5
0

0
2

.0
0

0
2

.0
0

0
2

.0
0

0

2
.0

0
0

2
.0

0
0

2
.0

0
0

1
.5

0
0

2
.0

0
0

2
. 

C
O

O
>

2
.0

0
0

>
2

.0
0

0
>

2
.0

0
0

.7
0

0

.7
0
0

.5
0
0

.7
0
0

.7
0

0
.5

0
0

.5
0

0
1 

.0
0
0

.5
0
0

.5
0

0
.5

0
0

.7
0

0
.5

0
0

.7
0
0

1 
.0

0
0

>
2
.C

O
O

M
n

-p
p

m
s 1

,5
0

0
 

1
,5

0
0

 
1

,5
0

0
 

1
/5

0
0

 
1

/5
0

0

2
,
0
0
0
 

1
,
5
0
0
 

1
,
5
0
0
 

2
/
0
0
0
 

2
/
0
0
0

1 
/5

0
0
 

2
,0

0
0

 
2

/0
0

0
 

1
/5

0
0

 
1

,5
0

0

1 
,5
00
 

1
,
5
0
0
 

1
,
5
0
0
 

1
/
5
0
0
 

1
,
5
0
0

1 
,5
00
 

1
/
5
0
0
 

1
,
5
0
0
 

1
,
5
0
0
 

1
,
5
0
0

1 
,5

00
 

1 
,5

00
 

1 
,5

00
 

1
/
5
0
0
 

1 
,5

00

2
/
0
0
0
 

1
/
5
0
0
 

1
/
5
0
0
 

1
/
5
0
0
 

1
/
5
0
0

1
/
5
0
0
 

2
/
0
0
0
 

1
,
5
0
0
 

2
,
0
0
0
 

1 
,5

00

1
/
5
0
0

50
0

1
,
5
0
0

1
/
5
0
0

70
0

A
g
-
p
p
m

s
A
s
-
p
p
m

s
A
u
-
p
p
m

s
6
-
p
p
m

s

N N N N N N N N N N N N N
7
.
0

2
0
.
0 N N

7
.
0 N

7.
0 N

7.
0

2
0
.
0 N

5
0
0
.
0 N N N N N N N N N N N N N N N

1
0
.
0 N N N N

N N N N N N N N N N N N N
5
,
0
0
0

7
,
0
0
0

3
,
0
0
0 N

2
,
0
0
0 N

1
0
/
0
0
0 N

3
/
0
0
0

1
0
,
0
0
0

70
0

7
/
0
0
0

3
,
0
0
0 N N N N N N N N N N N N N N N N N N N

N N N N N N N N N N N N N N
15

0 N N
70
N N N N

15
0 N

1/
00
0 N N N N N N N N N N N N N N N

7
0 N N N N

30
0

20
0 70 70 70

1,
00

0
20

0 70
10
0

10
0 50

10
0

10
0

15
0

10
0

20
0

15
0

50
0

3,
00
0

50
0

15
0

5,
00
0

50
0

10
0

50
0

15
0

10
0

10
0

10
0

10
0

15
0

50
0

1/
50

0
50
0

15
0

10
0 70 70 70 15
0

10
0 50 70

1 
,0

00 70



T
a
b
le

 
II
. 

C
h

e
ir
ic

a
l 

d
a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o

n
c
e

n
tr

a
te

 
s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/
 

A
la

s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m

p
le

0
9
1
2
C

 
0
9
1
3
C

 
0
9
U

C
 

0
9

1
 5

C
 

0
9
1
6
C

09
1 
?C
 

0
9
1
8
C
 

C
9
1
 9
C 

O
V
2
0
C
 

0
9
2
1
 C

0
9
2
2
C
 

0
9
2
3
C
 

0
9
2
4
C
 

0
9
2
5
C
 

0
9
2
6
C

0
9
2
7
C

1 
0
9
2
8
C
 

0
9
2
9
&
 

0
9
3
0
C
 

0
9
3
1
C
 

-

0
9
3
2
C
 

0
9
3
3
C
 

0
9
3
U
 

0
9
3
5
C
 

0
9
3
6
C

0
9
3
7
C
 

0
9
3
3
C
 

0
9
3
9
C
 

0
9
4
0
C
 

0
9
4
1
C

0
9
A
2
C
 

0
9
A
3
C
 

U
9
4
4
C
 

0
9
4
5
C
 

0
9
A
6
C

0
9
4
7
C
 

0
9
A
8
C
 

0
9
A
9
C
 

0
9
5
0
C
 

0
9
5
1
 C

O
Y
5
2
C
 

0
9
5
3
C
 

0
9
5
A
C
 

0
9
5
5
C
 

0
9
5
8
C

Q
a
- 

pp
m

s

5
0

0
5

0
0

S
O

U
7

0
0

7
0

0

5
0
0

5
0
0

7
0

0
5
0
0

3
0

0

5
0

0
5

0
0

5
0

0
5

0
0

5
0

0

5
0

0
7
0
0

S
O

U
5U

O
5

0
0

S
O

U
3
0
0

5
0
0

5
0
0

5
0

0

5
0

0
7
0
0

5
0
0

5
0

0
iO

G

S
O

U
3

0
0

5
0

0
5

0
0

5
0

0

5
0

0
3

0
0

5
0
0

5
0
0

3
0

0

3
0
0

3
0
0

3
0

U
3

0
0

>
1

U
/0

0
0

B
e
-p

p
m

s

N N
5

.0
5

.0 N N N N N N N N N N N N N N N N N
1
0
.0 N N N N N N N N N N N N N N N N N N N N N N N

B
i 

-p
p
m

s

N
5
0 N N N N N N N N N N N

2
0 N N N N N

2
0 N N N N N N N N N N

3
0 N

3
0 N N N N N N N N N N N N

C
d

-p
p

m
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C 
o
-p

p
m

s

1
0

1
0

1
0

1
0

7
0

2
0

1
0

1
0

1
0

7
0

1
0

1
0

1
0

1
0
0

1
0

0

5
0

1
0

3
0

3D
2

0
0 1
0

1
0

0
1
0
0

1 
0

0
2
0
0

1
0

0 1
0

2
0

5
0

2
0

1
0 5
0

2
0

1 
0

1
0

2
0

1
0 1
0

1
0

1
0

1
0

1
0 1
0

1
0

1
0

C 
r-

p
p

m
s

1
0

0
1
0
0

1
5
0

1
0

0 7
0

1
5

0
1

0
0

1 
5
0

2
0
0

1
5
0

1
0

0
1

0
0

1
0
0

1 
5

0
1 

5
0

1 
5
0

1 
5
0

1
0

0
1
0
0

1
0
0

1
0

0
1

5
0

1
0
0

1 
0

0
1

5
0

7
0

1
0

0 7
0

1
0
0

2
0

2
0
0 2
0

2
0

2
0

2
0

0 2
0

1
0

0
2
0

5
0

1
0

0

2
0

1 
0

0
1
5
0 7
0

5
0
0

C
u
-
p
p
m
 

s

1 
50

1 
5
0

5
0 1 
5

7
0

1 
50

1 
5
0

15 2
0

5
0

1 
5
0

1 
50 5
0

1
/
5
0
0
 

1
/
5
0
0

1 
5
0

2
0
0

1
0
0

2
0
0

2
0
0 2
0

2
0
0

2
0
0

5
0
0

1
/
0
0
0 7
0
2
0

1 
50

1 
5
0

30 5
0

1 
50

1
0
0 7
0

1 
5
0

7
0

70 1
0

1 
0
0 50 50 7
0

15 15
1
0
0

L 
a
-p

p
m

s

2
0
0

5
0

0
1
5
0

5
0

0
3
0
0

1 
/5

0
0

5
0
0

1
/5

0
0

3
0
0

2
0
0

1
0

0
1
5
0

1
0

0
3
0
0

1 
/O

O
O

2
0

0
2

0
0

2
0
0

2
0
0

2
0

0

5
0
0

1 
5

0
1
5
0 N

3
0
0

2
0
0

5
0
0

1
5
0

5
0

0
2

/0
0

0

5
0

0
1 

/O
O

O
2

/0
0

0
7
0
0

1 
/O

O
O

1 
/5

0
0

1
/5

0
0

1 
5

0
1 

/5
0

0
2

0
0

1
/0

0
0 7
0

2
0
0 7
0

5
0

0

M
o
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-p

p
m

s

1
5
0

1
5

0 5
0

5
0 N

5
0

1
5
0

2
0
0 N N N N N

1
0

0 7
0

1 
5
0

7
0

2
0

0
1

5
0

1
5

0

3
0

0
1
0
0

1
0

0
5
0

5
0

1
5
0

2
0

0
2

0
0

2
0

0 N N N N N N N N N N N N N N N
1 

5
0

N 
i
-
p
p
m
 

s

10 1
0

10 10 20 10 10 10 10 10 10 10 10 7
0 7
0

10 50 1
0 10 70 10 10 70

1
0
0 70 10 10 10 10 10 50 70 50 10 10

1
5
0 10 1
0

30 10 10 10 10 10 70

P
b
-
p
p
m
 

s

50
 

50
<2
0 20

<2
0 20
 

<2
0 

<2
0 

<2
0 

<2
0

<2
0 20 50

50
0

15
0 50 20

20
0 70

70
0

10
0

50
0

15
0

20
0

50
0 70
 

<2
0 70
 

<2
0 70 20 70 20 20 20 70

<2
0

<2
0 30 20 20
 

<2
0 20
 

<2
0 N



T
a
b
l
e
 
II
. 

C
h
e
m
i
c
a
l
 
da
ta
 
fo

r 
n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 
AI
 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

So
-(
jp
m

s
S 
c-
pp
m

s
S 
n
-
p
p
m
 

s
S 
r
-
p
p
m
 

s
V
-
p
p
m

s
W
-
p
p
m

s
Y
-
p
p
m

s
Z
n
-
p
p
m

s
Z 
r
-
p
p
m

s
T
h
-
p
p
m
 

s

09
1 
2C

 
09
1 
3C
 

09
1 
AC
 

0
9
1
5
C
 

09
1 
6C

09
1 
7C
 

0
9
1
8
C
 

0
9
1
9
C
 

0
9
2
0
C
 

0
9
2
1
C

0
9
2
2
C
 

0
9
2
3
C
 

0
9
2
4
C
 

0
9
2
5
C
 

0
9
2
6
C

0
9
2
7
C
 

0
9
2
8
C
 

0
9
2
V
C
 

0
9
3
0
C
 

0
9
3
1
C

U
9
3
2
C
 

0
9
3
3
C
 

0
9
3
4
C
 

0
9
3
5
C
 

0
9
3
6
C

09
37

-C
09
3a
c

0
9
3
9
C
 

0
9
4
0
C
 

0
9
4
1
C

0
9
4
2
C
 

0
9
4
3
C
 

09
44
 C
 

0
9
4
5
C
 

0
9
4
6
C

0
9
4
7
C
 

0
9
4
8
C
 

0
9
4
9
C
 

0
9
5
0
C
 

0
9
5
1
C

0
9
5
2
C
 

0
9
5
3
C
 

0
9
5
A
C
 

0
9
5
5
C
 

09
5f

aC

30 30 15 15 20 50 30 30 20 20 15 30 20 30 30 30 30 30 30 30 30 30 30 20 30 20 30 30 30 30 20 30 30 30 30 20 20 20 30 30 30
 

10
 

1U
 

10
 

50

N N N N N N N
20
N N N N N N N N N N N N

30
N

20
h N N N N

3
0 N N N N N N N N N N N N N N N N

1 
/
O
O
O

1 
/
O
O
O

3U
O

50
0

50
0

1 
/
O
O
O

1 
/O

OO
1
/
0
0
0

1 
/O

OO
1 
/
O
O
O

7u
O

7
0
0

5U
O

7
0
0

70
0

1 
/O

OO
1 
/
5
U
O

1 
/
O
O
O

7
0
0

1 
/
O
O
O

1 
/
Q
U
O

5U
O

5
0
0

50
0

2
/
0
0
0

1 
/
5
0
0

1 
/
G
O
O

50
0

1 
/
O
O
O

1 
/O

OO

1 
/
O
O
O

5
0
0

50
0

50
0

50
0

1
/
0
0
0

1 
/
O
O
O

1 
/
5
0
0

1 
/O

OO 5
0
0

5
0
0 N

1 
/
O
O
O

1 
/O

OO
1 
/Q

UO

20
0

20
0

20
0

20
0

20
0

30
0

20
0

30
0

20
0

15
0

15
0

15
0

20
0

30
0

30
0

30
0

50
0

30
0

30
0

30
0

30
0

30
0

30
0

30
0

30
0

30
0

3
0
0

30
0

30
0 50

15
0 70 70 10
0

15
0 70

10
0

10
0

10
0

10
0 70

20
0

15
0

20
0

50
0

N
20
0

10
0 N

70
0

20
0

10
0

15
0 N N N

15
0 N N N N N N

10
0 N N N N

20
0 N N N N N

30
0

10
0

10
0 N N N

10
0 N N N

1 
,
0
0
0 N

7
0
0 ,N

20
0 N

30
0

50
0

10
0

20
0

15
0

50
0

3
0
0

7
0
0

30
0

30
0

10
0

7
0
0

1 
00

50
0

50
0

20
0

1 
50

30
0

30
0

50
0

7
0
0

3
0
0

50
0

1 
00

50
0

20
0

5
0
0

50
0

1
/
0
0
0

1
/
5
0
0

70
0

1
/
5
0
0

1 
/
5
0
0

1 
/O
OO

1 
/
O
O
O

50
0

1 
/
O
O
O

50
0

1
/
5
0
0

1
/
0
0
0

1 
/
5
0
0 70

30
0

10
0

70
0

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
1
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
O
O
U

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
O
U
O

>
2
/
0
0
0

>2
/0
(J
O

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
O
U
O

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
1/
00
0

20
0

50
0

70
0

50
0

50
0

70
0

50
0 N

20
0

20
0

20
0 N N

20
0 N



T
a

b
le

 
II
. 

C
h

e
m

ic
a

l,
 

d
a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o
n
c
e
n
tr

a
te

 
s
a

m
p

le
s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t/

 
A

I 
a

s 
k
a

--
c
o

n
t 

i 
n

u
e

d

to

S
a
m

p
le

0
9
5
9
C
 

0
9
6
0
C
 

U
9
6
2
C
 

0
9
6
4
C
 

0
9
6
6
C

0
9
6
7
C
 

0
9
6
8
C
 

0
9
6
9
C
 

0
9
7
0
C
 

0
9
7
1
 C

0
9
7
2
C
 

0
9
7
3
C
 

0
9
7
4
C
 

0
9
7
5
C
 

0
9
7
o
C

0
9
7
7
C
 

0
9
7
o
C
 

0
9
7
9
C
 

0
9
8
0
C
 

0
9
8
1
 C

0
9
8
2
C
 

0
9
8
3
C
 

0
9
8
4
C
 

0
9
3
5
C
 

0
9
8
6
C

0
9
8
7
C
 

U
9
8
8
C
 

0
9
9
0
C
 

0
9
9
1
 C

 
0
9
9
2
C

0
9
9
4
C
 

0
9
9
6
C
 

0
9
9
7
C
 

0
9
9
8
C
 

0
9
9
9
C

1
0
0
U
C
 

1
0
0
1
C
 

1
0
0
2
C
 

1
0
0
3
C
 

1
0
0
4
C

1 
0
0
6
C
 

1
0
0
7
C
 

1
0
0
8
C
 

1
0
0
9
C
 

1
0
1
0
C

l_ 
j 

t 
i 
tu

d
e

oO
 

15
 

31
 

6
0

 
1
6
 

2
2

 
6

0
 

2U
 

14
 

6U
 

2
2
 

1
0

 
oO

 
2
5
 

5

6
0
 

2
5

 
1
8

6
0
 

2
6

 
0

6
0
 

2
7
 

1
6

0
 

2
2
 

4
2

6
0

 
2

4
 

4
6

6
0

 
2
3
 

55
6

0
 

2
4
 

1
6

0
 

2
5

 
55

6
0

 
2

6
 

11
6

0
 

2
5

 
17

6
0
 

2
4

 
10

 
6

0
 

21
 

54
 

6U
 

2
0
 

3
d
 

6
0
 

19
 

5 
6
0
 

1
8

 
50

6
0
 

3
5
 

22
6

0
 

3
3
 

4
4

6
0
 

3
2
 

43
6
0
 

41
 

11
6
0
 

4
3
 

32

6
0

 
41

 
4
9

6
0
 

4
2
 

13
6

0
 

3
6

 
4
3

oU
 

4
2

 
35

6
0

 
4

3
 

6

6
0

 
3
9
 

2
6
0
 

39
 

1
60

 
3
7
 

55
6
0
 

3
7
 

7
6

0
 

3
3
 

52

6
0
 

2
2
 

2
6

0
 

2
0

 
1

3
6

0
 

15
 

28
6
0
 

4
2

 
5
6

6
0

 
4
4
 

37

6
0
 

4
3

 
6

6
0

 
4

3
 

9
CO

 
4
2
 

2
3

6
0
 

4
3

 
0

6
0

 
41

 
15

L
o

n
g

 i
 t

 u
d

e

1
4

4
1
4
4

14
4

1
4
4

1
4
4

2 
2

2 
55

7 
5
6

3 
5
9

0 
24

14
4 

3 
2
7

1
4

4
 

6 
2
6

1
4
4
 

1 
4

0
1

4
4

 
1

0
1

9
14

4 
7 

4
5

14
4 

1
3

 
13

1
4
4
 

1
3
 

1
2

1
4

4
 

1
0

 
6

1
4
4
 

1
4

 
3

0
14

4 
1
8
 

1

1
4
4
 

21
 

1
1
4
4
 

1
3
 

4
2

1
4

4
 

1
4
 

5
9

1
4

4
 

14
 

3
5

1
4
4
 

1
7
 

4
4

14
5 

3
8
 

54
1
4
5
 

41
 

5
1

4
5

 
4

3
 

5
9

14
5 

33
 

8
1
4
5
 

32
 

4
9

1
4

5
 

3
6
 

5
3

14
5 

37
 

3
1

4
5

 
51

 
2
9

1
4

5
 

3
0

 
4
8

1
4
5
 

3
3
 

4
6

1
4
5
 

41
 

3
9

1
4

5
 

3
7
 

2
0

1
4
5
 

3
8
 

7
1

4
5

 
3
6
 

2
4

1
4
5
 

4
4
 

1
9

14
4 

1
9
 

8
1
4
4
 

1
8

 
0

1
4

4
 

1
6

 
5
3

1
4
4
 

4
3

 
4
9

1
4
4
 

3
8

 
4

8

14
4 

3
3

 
4

5
1
4
4
 

2
2

 
2

14
4 

2
6
 

4
5

1
4

4
 

2
2
 

4
5

14
4 

23
 

24

F
e
-p

c
 t
 .

s

5
.0

5
.0

3
.0

7
.0

1
5

.0

2
0

.0
2

0
.0

5
.0

2
0

.0
5

.0

5
.0

1
0

.0
1
0
.0

7
.0

2
.0

7
.0

7
.0

5
.0

1
0
.0

5
.0

2
.0

2
.0

5
.0

3
.0

7
.0

5
.0

3
.0

3
.0

3
.0

1 
.5

5
.0

7
.0

3
.0

1
0
.0

2
0
.0

3
0
.0

1
0

.0
1

0
'. 

0
2
0
.0

2
.0

5
.0

5
.0

1 
.5

2
.0

1
.0

M
g

-p
c
 t

 .
s

.7
0

.2
0

.5
0

.2
0

.2
0

.0
7

.5
0

.3
0

.1
0

.2
0

.2
0

. 
1

5
1
.0

0
.5

0
.7

0

.3
0

.3
0

.5
0

.5
0

. 
15

.5
0

.5
0

.5
0

1 
.5

0
.3

0

.3
0

.3
0

.5
0

.3
0

.3
0

.3
0

.5
0

.5
0

.7
0

.3
0

.3
0

.0
7

.1
0

.2
0

.5
0

.3
0

.2
0

.1
0

.5
0

.1
0

C
a

-p
c
 t
 .

s 7
.0

0
1
0
.0

0
5
.0

0
1 

.0
0

.5
0

1 
.5

0
7
.0

0
5
.0

0
.7

0
2

.0
0

1
.5

0
1 

.0
0

1
0
.0

0
1
0
.0

0
1 
0
.0

0

1
.0

0
1 

.0
0

2
.0

0
2

.0
0

5
.0

0

1 
.0

0
1 

.0
0

1 
.0

0
1
5
.0

0
1
0
.0

0

2
.0

0
7

.0
0

5
.0

0
5
.0

0
2
.0

0

1
.5

0
1

.5
0

7
.0

0
1

0
.0

0
2

.0
0

.5
0
'

.5
0

.5
0

1
.5

0
1

0
.0

0

1
0
.0

0
2
.0

0
1
0
.0

0
5
.0

0
1
.5

0

T
i-
p
c
 t

 .
s

>
2

.0
0

0
>

2
.0

0
0

2
.0

0
0

>
2

.0
0

0
>

2
.0

0
0

>
2

.0
0

0
2

.0
0

0
>

2
.0

0
0

2
.0

0
0

>
2

.0
0

0

>
2

.0
0

0
>

2
.0

0
0

2
.0

0
0

>
2

.0
0

0
.7

0
0

1 
.0

0
0

2
.0

0
0

>
2

.0
0

0
>

2
.0

0
0

>
2

.0
0

0

2
.0

0
0

2
.0

0
0

>
2
.C

O
O

.2
0

0
>

2
.0

0
0

>
2

.0
0

0
>

2
.0

0
0

.2
0
0

.3
0
0

>
2

.0
0

0

2
.0

0
0

2
.0

0
0

2
.0

0
0

1 
.5

0
0

2
.0

0
0

.5
0
0

.7
0

0
1 

.0
0
0

.2
0
0

2
.0

0
0

1
.0

0
0

2
.0

0
0

.3
0

0
.2

0
0

.1
5
0

M
n

-p
p

m
s 1
/0

0
0

1 
/O

O
O

7
0

0
20

0
30

0

7
0
0

5
0

0
7

0
0

5
0
0

7
0
0

7
0

0
5

0
0

1
/0

0
0 7
0

7
0

70
0 

70
0 

50
0 

7
0
0
 

1 
/O
OO 50
0

50
0

70
0

1
/
0
0
0

1
/
0
0
0

7
0
0
 

7
0

0
 

1
/5

0
0

 
7
0
0
 

7
0

0

1
/
0
0
0

70
0

1 
,0

00
1
/
0
0
0

50
0

1
,
0
0
0

20
0

30
0

30
0

50
0

1 
/O

OO
 

1 
/O

OO
 

1 
/O
OO
 

1
/
0
0
0
 

20
0

A
g
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

5
.
0
 

N N N N N N N N N

A
s
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N 
2
/
0
0
0 N 

1
/
0
0
0 N N N N N N N N N N N

A
u
-
p
p
m
 

s
B
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

15
0 50 70

10
0 50 20 50 50 50 70 50 50

10
0 50 70

10
0 50 50 50 50 30

20
0

10
0

50
0

10
0 50 50 70

10
0 50 70 50

10
0

1
,
0
0
0

2
,
0
0
0 20 20 50 20 15
0 50 50 50 70 50



T
a
b
l
e
 
II

. 
C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
AI

 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

0
9
5
9
C
 

G
9
o
O
C
 

0
9
6
2
C
 

0
9
6
4
C
 

0
9
6
6
C

0
9
6
7
C
 

0
9
6
8
C
 

0
9
o
9
C
 

0
9
7
Q
C
 

0
9
7
1
 C

0
9
7
2
C
 

G
9
7
3
C
 

0
9
7
U
 

0
9
7
5
C
 

0
9
7
o
C

0
9
7
7
C
 

Q
Q
7
8
C
 

U
9
7
9
C
 

U
9
8
U
C
 

0
9
3
1
 C

0
9
8
2
C
 

0
9
8
3
C
 

0
9
8
4
C
 

0
9
8
5
C
 

0
9
8
6
C

09
fa
7C
 

0
9
8
8
C
 

0
9
9
U
C
 

0
9
9
1
C
 

0
9
9
2
C

0
9
9
4
C
 

0
9
9
6
C
 

0
9
9
7
C
 

0
9
9
8
C
 

0
9
9
9
C

1
0
0
0
C
 

1
0
0
1
C
 

1
0
0
2
C
 

1
0
0
3
C
 

1
0
0
4
C

1
0

0
6

C
 

1U
Q

7C
 

ll 
0 

0 
8 

C 
1
0
0
9
C

 
1

0
1

Q
C

t3
a
-p

p
.i
i

s

>
1

0
/d

O
O

1 
/5

0
0

2
0

0
1 

/O
G

O
1
/5

0
0

1
0

/G
O

U
2

/0
0

0
3
0
0

>
1
0
/Q

G
O

>
1

0
/0

0
0

1 
/5

0
0

2
/0

0
0

5
0

0
3

0
0

1 
/O

O
O

>
1

0
/0

0
0

1
0
/0

0
0

1 
/O

O
O

1
/5

0
0

5
0

0

1 
/5

0
0

>
1
0
/0

0
0

2 
/G

O
O

2
0

0
7

0
0

3/
O

C
JU

7
0

0
7

0
0

7
0

0
7
0
0

5
/0

0
0

1 
/Q

U
O

1
/5

0
0

2
/0

0
0

>
1

0
/0

0
0

>
1

0
/U

O
O

1 
/5

G
G

>
1

0
/0

0
0

2
0

0
7
0
U

5
0
0

5
0

0
3

0
0

1 
/U

O
U

2
0

0

b 
e 
-
 p

 p
 m

s

N N N N N N N N N N N N N N N N N N
<

2
.0

<
2

.0

<
2

.0 N N N
5

.0

2 
.0

2
.0

3
.0

3
.0

2
.0

2
.0

2
.0

3
.0

3
.0

<
2

.0

<
2

.0 N N N N

<
2
.0 N

<
2

.0 N N

b 
i 
-p

p
m

$

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
<

2
0

<
2

0

<
2
0 N

<
2
0 N N N N N N N

C
o
-p

p
m

s

N N N N N N N N ,'J N M N N N N N N N N N N N N N N N N N N N N N N N N

5
0 N N N N N N N N N

C 
o
-p

p
m

s

1
0

1
0

1
0

<
1

0
1

0

2
0

1
0

0
1
5

5
0

1
0

1
0

1
0

5
0

1
0 1
0

1
5

5
0

7
0

<
1

0 1
0

1
0

1
5

1
5

1
0

2
0

1
0

2
0

1
0 1
0

1
0

1
0

7
0

1
5

7
0

2
0

0

1
5

0
3

0
2
0

7
0
0

2
0

5
0

1
0

1
0

1
0

1
0

C 
r-

p
p

m
s

1
0

0
1

5
0

1
0

0
1
5
0

1
0
0

1
5
0

7
0

7
0

7
0

3
0

0

1
0

0
1
5
0

1
5

0
7
0

5
0

1
0

0
1

0
0

1
0

0
1

0
0

1
0
0 5
0

<
2

0
<

2
0

2
0

0
5
0

1
0

0
1

0
0

1
0
0

5
0

5
0

5
0

5
0

5
0

1
0

0
5

0

2
0

<
2

0
<

2
0

<
2

0
<

2
0

5
0

1
0

0
<

2
0

<
2

0
<

2
0

C
u
-p

p
m

s

1
0
0

1
5
0

10
0

1
5
0

1
0
0

1
5
0 70 7
0 70

3
0
0

1
0
0

1
5
0

1
5
0

70 50

1
0
0

1
0
0

1
0
0

1
0
0

10
0 50

<
2
0

<
2
0

2
0
0 50

1
0
0

1
0
0

1
0
0 50 50 50 50 5
0

1
0
0 5
0 20

<
2
0

<
2
0

<
2
0

<
2
0 5
0

1
0
0

<
2
0

<
2
0

<
2
0

3
0
0 50 20 30

1
0
0

1
0
0

1
5
0

1
0
0

2
0
0 30 5
0 50

1
5
0 70 50

1
0
0

1
0
0 20 50 50 20 20
N

2
0
0 50 70 20 20

1
0
0

3
0
0

7
0

2
0
0

1 
50

5
0
0

3
0
0

7
0
0

1 
50

2
0
0

2
/
0
0
0

1 
50

1 
00

1 
5
0

1
0
0 20 1 
5

L
a
-
p
p
m

s

1 
50

3
0
0

1
0
0

5
0
0

7
0
0

3
0
0

1
0
0

1
0
0

1
0
0

7
0
0

2
0
0

1
0
0

1
0
0

2
0
0 5
0

1
0
0

1
5
0

1 
50

5
0
0

5
0
0

<
5
0

<
5
0

<
5
0

<
5
0

<
5
0

1
0
0

1 
00

<
5
0

<
5
0

<
5
0

2
0
0

<
5
0

<
5
0 7
0

1
0
0

1
0
0

<
5
0

<
5
0

<
5
0 7
0

<
5
0

<
5
0

<
5
0 7
0

<
5
0

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

1
0
0

2
0
0 50
N

1
0
0 50 70

1
5
0

1 
00

1
0
0

1
5
0 50 70

1 
50 50 70

1
5
0 70

2
0
0

1
5
0 50

<
5
0

1
5
0

<
5
0

1
0
0

2
0
0

2
0
0

1
5
0

1 
50

<
5
0 70

1
0
0

1
5
0

1
0
0

1
5
0

1
0
0 50

<
5
0 50 50 50

1
0
0

<
5
0

<
5
0

<
5
0

N 
i-
p

p
m

s
P

b
-p

p
m

 
s

70 50 50
1
0
U

1
5
0

1
5
0

1
5
0 70

2
0
0 70 70

15
0

1 
50

10
0 50

15
0

1
5
0 50

10
0 50 50 50 50

1
5
0 50 70 50 50 50 50 50 70 50

20
0

20
0

5
0
0

1
0
0 70

1
0
0 20 50 50 50 20

<
1
0

15
0 N N N

1
0
0

1
0
0

2
0
0 N

1
0
0 N N N

70 50 20 70 70 30 30 30

1
0
/
0
0
0

2
/
0
0
0 50

<
2
0

10
0

1
/
5
0
0 70

<
2
0 70 20

N
3
0
0 50

20
0

7
0
0

5
0
0

1
0
0

<
2
0

<
2
0

<
2
0 20

<
2
0

20 2
0

<
2
0



zzzzz zzozo zzzzz zzzzz ozooo oozoz oozzo zzzzz zozzz 
oo oooooooooo o

o ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
o E OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
I a OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOf^O OOOOO
I a. »,*»,»,», v ». s v «, », », \ \ », »,»,**», \\svv *»,»,»,* »,»,*»,», »,»,», », »,*»,»,*
<o l"i <\i i\i r\i r\i e\i rvj <\J rvj rvj rvj rvj rvj r\j rvj r\j ojrvjrvjrvjru (M f\j rvj rva rvj f\j r\j rvj ru rvj rvj rvj rvj rvj ru (\jr\jr\j <M (\jr\jf\jr>jrvj
_K ^ AAAAA AAAAA AAAAA AAAAA AAA A AAAAA AAAAA AA A AAAAA

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OZOZZ ZZZZZ
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO O O
ir»ir>ini/%u^ i/^i/^minwi mininmin mmmmin minmiAvn i/Mninmin iriiniAmin o ^

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
OOOOO Ou"»OOO OOOOiA moOOO Oinoi/>O OOOOO vnmmmiA OOf\j«\jO oOOtAiM

zzzzz zzozz zzzzz zzzzo zzzzz zzzzz zzzzz ooooo
o o ooooo
T- T  T  O LT> LA LT>

ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
OOOOO OOOOO OOOOO OOOOO OOOOO OOO"^O OOOO""» iAOu"»^-u"» OOr^r^u"*
miArvjinfi mrvjmrvjm i/MTiromrvj rvjrommm r\Ju"»u"»oju"» mmin»-r\j firvj(\j(\j»- *- «  t  rvjrvj

ooooo ooooo ooooo ooooo ooozo ooooo ooooo ozzzo ooooo 
ooooo ooooo ooooo ooooo ooo o ooooo ooooo o o ooooo

ZZZZZ ZZZZZ ZZZZZ SZ2ZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZ

zoooo ooooo ooooo

tn-O-O^OO NO-O-Or^f1-. r^r^r^r^r^ r^r^r^'Ooo uCootOcooo ooooooo ^^oo^ OOOOO
ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO ,-«-,-.-.- .-.-«-.-«-

224,



T
a
b
le

 
II
. 

C
h

e
m

ic
a

l 
d

a
ta

 
to

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o

n
c
e

n
tr

a
te

 
s
a

m
p

le
s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t/

 
A

la
s
k
a
 c

o
n
ti
n
u
e
d

S
am

p
le

10
1 

1 
C 

10
1 
2C

 
1
0
1
3
C
 

10
1 
AC
 

10
1 
6C

10
1 
7C

 
1
0
1
9
C
 

1
0
2
0
C
 

1
0
2
1
C
 

1
0
2
2
C

1
0
2
3
C
 

1
0
2
A
C
 

1
0
2
5
C
 

1
0
2
7
C
 

1
0
2
6
C

1
0
2
9
C
 

1
0
3
0
C

**
 1
0 
31

 C
 

1
0
3
2
C
 

1
0
3
3
C

1
0
3
A
C
 

1
0
3
5
C
 

1
0
3
6
C
 

1
0
3
7
C
 

1
0
3
8
C

1
0
3
9
C
 

1
0
A
O
C
 

1
0
A
1
C
 

1
0
A
2
C
 

1
0
A
A
C

1
0
A

5
C

 
1
0
A

6
C

 
1

0
A

7
C

 
1C

JA
8C

**
1

0
A

9
C

1
0
5
0
C
 

1
0
5
1
C
 

1
0
5
2
C
 

1
0
5
3
C
 

1
0
5
A
C

1
0
5
5
C
 

1
0
5
6
C
 

1
0
5
7
C
 

1
0
5
8
C
 

1
0
5
9
C

L
a

t 
i 
tu

b
e

6
0

 
2

2
 

3U
 

6
0
 

A
2 

2
5

 
6
0
 

A
1 

A1
 

6
0
 

3
b
 

1
8
 

6
0

 
1 

7 
6

6
0

 
IV

 
A

A
 

6
0

 
2

2
 

3
0
 

6
0
 

31
 

AO
 

6
0
 

3
2

 
0 

6
0

 
31

 
1
6

6
0
 

31
 

21
 

6
0

 
3
0
 

2
7
 

6
0
 

2
9
 

A 
6
0
 

2
9

 
2
7
 

6
0
 

3
3
 

31

6
0

 
3
3
 

5A
6
0
 

3
2
 

A
2

6
0

 
2
9
 

5
0

6
0

 
3
0
 

5A
cO

 
3A

 
2
8

6
0
 

3
3
 

A
5

6
3

 
3
5
 

A
2

6
0
 

3
5

 
57

6
0
 

A
9 

3
7

6
0
 

A
7 

12

6
0
 

A
7 

5A
 

6
0
 

A
5 

6 
6

0
 

A
A

 
1

6
 

6
0

 
A

5 
A

o 
6
0
 

5
2
 

5

6
0

 
A 

9 
1

o
 

6
0
 

A
9 

3
9

 
oO

 
A

tJ
 

2
0
 

6
0
 

A
5 

5
9

 
6

0
 

3
7

 
7

60
 

33
 

50
5

9
 

5
6

 
52

6
0

 
2

0
 

A
A

 
6

0
 

2
0

 
b 

6
0
 

1 
c 

0

L
o

n
g

 i
 t

 u
d

e

1A
A

 
3A

 
3

6
1A

A
 

2
9

 
2A

1A
A

 
31

 
38

1A
A

 
3
7
 

13
1A

A
 

3A
 

3
7

1A
A

 
3

7
 

3
H

A
 

3A
 

AO
1A

A
 

0 
5

1A
A

 
7 

3
2

1A
A

 
11

 
3
8

1A
A

 
11

 
A

5
1A

A
 

1A
 

1A
1A

A
 

1
8
 

A
8

1A
A

 
2

0
 

AO
1A

A
 

2
3

 
2

9

1A
A

 
2
6
 

22
1A

A
 

2
8
 

7
1A

A
 

3
0
 

2
3

1A
A

 
3

7
 

18
1A

A
 

A
O

 
5A

1A
A

 
3

7
 

2
3

1A
A

 
35

 
27

1A
A

 
A1

 
5A

1A
A

 
2
7
 

AA
1A

A
 

2
5
 

5

1A
A

 
2
9
 

1
5

1A
A

 
2
8
 

3
1A

A
 

2
7

 
55

1A
A

 
31

 
12

1A
A

 
A

2 
3

6

1A
A

 
3

7
 

2
7

1A
A

 
A

1 
2
0

1A
A

 
A

A
 

6
1A

A
 

3
8

 
11

1A
A

 
5
6
 

3
8

1A
A

 
5
9
 

3A
1A

A
 

1
9

 
15

1A
A

 
1

9
 

3A
1A

A
 

2
0

 
3

1A
A

 
1
9
 

37

U
A

 
1A

 
1A

1A
A

 
21

 
2
8

1A
A

 
2

6
 

0
1A

A
 

2
6

 
21

1A
A

 
3

3
 

A

F 
e

-p
c
 t
 .

 
M

g
-p

c
 t

 .
s

1
.5

2
.0

1
.5

5
.0

1 
.5

3
.0

2
.0

3
.0

3
.0

2
.0

5
.0

3
.0

1
0
.0

5
.0

5
.0

5
.0

3
.0

5
.0

2
.0

2
.0

3
.0

3
.0

1 
.5

1 
.5

5
.0

2
.0

3
.0

2
.0

5
.0

2
.0

1
0
.0

2
.0

2
.0

5
.0

1 
.0

1
0
.0

5
0
.0

2
0
.0

2
0
.0

3
0

. 
0

7
.0

1
0
.0

1
0

.0
1
0
.0

1
U

.O

s

.2
0

.3
0

.3
0

.5
0

.5
0

.3
0

.3
0

.3
0

.5
0

.5
0

.5
0

.5
0

.3
0

.5
0

.5
0

.2
0

.5
0

.5
0

.3
0

.5
0

.5
0

.5
0

.3
0

.3
0

.5
0

.3
0

.3
0

.2
0

.5
0

.3
0

.3
0

.5
0

.5
0

.5
0

.2
0

.2
0

.5
0

.5
0

.3
0

.5
0

.3
0

.7
0

.7
0

.5
0

.5
0

C 
a
-p

c
 t
 .

s 7
.0

0
7

.0
0

5
.0

0
3
.0

0
1

0
.0

0

5
.0

0
1
.5

0
3

.0
0

1
0

.0
0

1
0

.0
0

1
0

.0
0

2
0

.0
0

1
0

.0
0

1
0

.0
0

1
0

.0
0

7
.0

0
1

0
.0

0
1 

.0
0

7
.0

0
1

0
.0

0

3
.0

0
1

0
.0

0
5
.0

0
1

0
.0

0
5
.0

0

3
.0

0
3
.0

0
3
.0

0
1

0
.0

0
1 

.5
0

2
.0

0
1 
.0

0
1
.5

0
7

.0
0

2
.0

0

2
.0

0
.5

0
.5

0
1 
.0

0
2
.0

0

5
.0

0
3

.0
0

2
.0

0
.5

0
3

.0
0

T
i-
p

c
t.

s .5
0

0
1

.0
0

0
.5

0
0

1 
. 

5
0
0

.1
0
0

1
.0

0
0

.5
0

0
.5

0
0

.7
0
0

.5
0
0

.5
0
0

.5
0
0

.7
0
0

.7
0
0

2
.0

0
0

.5
0

0
.5

0
0

1 
.0

0
0

.5
0
0

1
.0

0
0

1 
.0

0
0

1 
.0

0
0

1 
.0

0
0

.2
0
0

.7
0
0

1 
.0

0
0
 

1
.0

0
0

 
1 

.5
0
0
 

>
2
.0

0
0
 

1 
.0

0
0

1
.0

0
0

1 
. 

0
0

0
.7

0
0

.7
0

0
1
.5

0
0

.5
0
0

.3
0
0

.7
0
0

2
.0

0
0

>
2.

C
O

O

>
2
.0

0
0

>
2

.0
0

0
>

2
.0

0
0

.3
0
0

1
.0

0
0

M
n
-p

p
m

s

7
0

0
 

7
0

0
 

7
0

0
 

1
/0

0
0

 
7

0
0

3
0
0

2
0
0

3
0
0

5
0
0

7
0
0

7
0

0
 

1
/0

0
0

 
1

/0
0

0
 

1
/0

0
0
 

1 
/O

O
O

7
0

0
 

1
/5

0
0

3
0

0
 

1
/5

0
0

5
0

0

7
0
0
 

7
0

0
 

5
0
0
 

1
/0

0
0

 
5

0
0

5
0

0
 

5
0

0
 

3
0

0
 

1
/0

0
0

 
5
0
0

5
0
0
 

3
0

0
 

5
0

0
 

1
/0

0
0

 
2
0
0

2
0

0
 

2
/0

0
0

 
1

/0
0

0
 

1
/0

0
0

7
0

0

1
/
0
0
0
 

2
/
0
0
0
 

1
/
0
0
0
 

1
/
0
0
0
 

1
/
0
0
0

A
g
-
p
p
m

s

N N N N N N N N N N N N N N 

1 
5
.
0

N N N N N

A 
s
-
p
p
m

s

N N N N N N N N N N N N N N 
<
5
0
0 N N N N N

N N N N
20
.0 N N N N N

5
0
0
.
0

15
.0 N N N

5.
0

10
.0 5.
0

1.
0 N N N N

2.
0

1.
0

5
/
0
0
0

2
/
0
0
0 N N

5
/
0
0
0 N N N N

2
/
0
0
0

2
0
/
0
0
0

1
/
0
0
0 N N N N N N N N N N N N N

A
u
-
p
p
m
 

s

N N N N N N N N N N N N N N N N N N N N N N N N 
2
0 N N N N N

>
1
/
O
O
O
 

<2
0 N N N N N N N N N
 

N N N N

B
-
p
p
m

s

15
0

20
0 70 50

10
0 50 20 50 50

20
0 70 50 50

10
0

10
0 50 10
0

10
0 70

10
0 20 10
0 50

10
0

10
0 70

20
0

20
0

20
0

20
0 50 50 70 50 20

<2
0 20
 

50
 

50
 

50 50
10
0

15
0

15
0

10
0



T
a
b
le

 
II
. 

C
h
e
m

ic
a
l 

d
a
ta

 
fo

r 
n

o
n

m
a

g
n

e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o
n
c
e
n
tr

a
te

 
s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o
re

s
t/
 

A
la

s
k
a
--

c
o
n
ti
n
u
e
a

S
a
m

p
le

10
11
 C

 
1
0
1
2
C
 

10
1 
3C

 
10
1 

t,
C 

10
1 
6C

10
1 

7C
 

1
0
1
9
C
 

1
0
2
0
C
 

1
0
2
1
C
 

1
0
2
2
C

1
0
2
3
C
 

10
2<

.C
 

1
0
2
5
C
 

1
0
2
7
C
 

1
0
2
8
C

1
0
2
9
C
 

1
0
3
0
C
 

**
 1 
0 
3 

1 
C 

1
0
3
2
C
 

1
0
3
3
C

1
0
3
4
C
 

1
0
3
5
C
 

1
0
3
6
C
 

1
0
3
7
C
 

1
0
3
8
C

1
0
3
9
C
 

1
0
4
0
C
 

1
0
4
1
C
 

1
0
4
2
C

1
0
4
5
C
 

1
0
4
6
C
 

1
0
4
7
C
 

1
0
4
8
C
 

**
 1
0
4
9
C

1
0
5
0
C
 

1
0
5
1
C
 

1
0
5
2
C
 

1
0
5
3
C
 

10
5<

.C

1
0
5
5
C
 

1
0
5
6
C
 

1
0
5
7
C
 

1
0
5
8
C
 

1
0
5
9
C

B
a

- 
pp

m
s

3
0

U
3
0
0

5
0
0

7
0
0

2
0
0

20
1)

7
0
U

7
/0

0
0

5
0

0
7
0
0

5
0
0

7
0
0

7
0
0

5
0
0

2
/0

0
0

5
0
0

5
0
0

5
0

0
5
0
0

2
/0

0
0

1
/0

0
0

7
0
0

7
0

0
SO

U
7
0
0

3
0
0

2
0
0

2
0
0

5
0
0

5
0
0

5
0
0

5
0

0
5

0
0

3
0
0

5
0

0

2
0

0
>

1
0
/0

0
0

>
1
0
,0

0
0

>
1
0
/0

0
0

M
O

/0
0

0

1
0

/0
0

0
1

0
/0

0
0

M
O

/O
U

O
>

1
0

/0
0

0
>

1
0
/O

O
C

l

6
e

-p
 p

m
s

N N N N N N N
<

2 
.0

2
.0

2
.0

<
2
.0

5
.0

5
.0

3
.0

<
2

.0

5
0
0
.0

3
.0

5
.0

2
.0

5
.0

<
2
.0

<
2
.0

2
.0

2
.0

2
.0

<
2

.G
<

2
.0

<
2
.0

<
2

.0
<

2
.0

<
2

.0
<

2
.0

2
.0

2
.0

2
.0

<
2

.0
<

2
.0

<
2
.0

<
2
.0

3
.0

2
.0

3
.0

<
2
.0

<
2

.0
<

2
.0

B 
i 
-p

p
m

s

N N N N N N N N N N N N N N
3
0
0 N N N N N N N N N N N N N N N

1
0
0

<
2
0 N

<
2

0 N

<
2

0
<

2
0

<
2
0

<
2

0
<

2
0 N N N N N

C
d
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
7
0

2
0
0

5
0

0 N N N N
3
0
0 N

C 
o

-p
p

m
s

<
1
0

<
1
0

<
1

0
<

1
0

5
0

<
1
0

<
1
0

1
0

1
0 1
0

1
0

<
1
0

7
0

0
0

1
5

0

0
0 1
0

2
0 10 1
0

1
0

0 7
0

1
0

1
0

2
0

0

1
0 5
0

1
0

1
0

5
0

2
0

0 7
0

1
0

7
0

1
0

2
0

1
0

0
1

0
0

1
0

0 5
0 2
0

5
0

1
0

5
0

7
0

C 
r
-
 p

p
m

s

5
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

2
0

2
0 2
0

1
/0

0
0

1
0
0

5
0

1
0

0 5
0

<
2
0

2
0

<
2
0

<
2
0 2
0

<
2
0

5
0

0
<

2
0

<
2

0
<

2
0

<
2
0

<
2

0
<

2
0 5
0

<
2

0

<
2

0
<

2
0

<
2

0
<

2
0

<
2
0

<
2

0
<

2
0

<
2

0
<

2
0

3
0

1
0

0
1

0
0 5
0

1
0

0 5
0

C 
u
-
p
p
m

s

20 20 20 20
1
0
0 20 50 70 3
0 70 2
0 20 70 50

3
0
0

1
0
0 20 50 20 20 20 20 2
0 10 50

2
0
0 70 10

0
0

1 
00

. 2
0
0 50 20

3
0
0 2
0

2
0
0
 

1
/
0
0
0
 

5
0
0
 

3
0
0
 

3
0
0

20
0

1 
0
0

7
0

3
0

0
20

0

L
a
-
p
p
m

s

70 70 70
<
5
0

<
5
0

<
5
0

<
5
0 50

1
5
0 50 50 50 50 70 50 50 50

1
0
0

<
5
0 50 50 50 50 50 50 50

1
5
0 50

1
5
0

<
5
0

<
5
0

<
5
0

<
5
0

<
5
0

<
5
0

<
5
0 50 50

7
0
0

2
0
0

2
0
0

1
0
0

10
0 50 50

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
7
0 10 N
10

0
0 N N
20
N

N
b
-
p
p
m

s

<
5
0 50

<
5
0

<
5
0

<
5
0

<
5
0

<
5
0

<
5
0

<
5
0

<
5
0

<
5
0

<
5
0

<
5
0

<
5
0

1
0
0

<
5
0

<
5
0

<
5
0

<
5
0 50

1
0
0 50

<
5
0

<
5
0

<
5
0 50

<
5
0

<
5
0

<
5
0 50

<
5
0

<
5
0

<
5
0

<
5
0 50

<
5
0 50 50 50

2
0
0

2
0
0

2
0
0

1
5
0

<
5
0

<
5
0

N 
i-
p
p
m

s

0
0 50 20 20 50 20 50 50 20 50 30 20 70 50

1
0

0 70 20 50 1
0 20 50 30 20 20 50 30 30 20 20 30

1
0

0 30 20 30
1
0
0 5
0

7
0
0

5
0
0

7
0
0

7
0
0

1
0

0
1

5
0

20
0

20
0

1
5

0

P
b

-p
p

m
s

<
2
0
 

<
2
0
 

<
2
0
 

<
2
0
 

<
2
0

<
2
0
 

<
2
0
 

<
2
0
 

<
2
0
 

<
2
0

1
0
0 50 20 20

7
0
0 70

<
2
0

<
2
0 30 20

15
0 20

<
2
0
 

20
10

0 30 30 20
<
2
0

2
/
0
0
0

1
/
0
0
0 50 30
 

'J
 

<
2
0
 

<
2
0

5
0
0

3
0
0

3
0
0

. 
2
0
0

20
0

<
2
0
 

<
2
0 50
 

2
0
0 50



ZZZOZ ZZZZZ OZOOO OZZZZ ZZZZZ ZZZZZ ZZZZO ZZZZZ ZZZZZ
O OOOOO O
i/^ Kl m U"» fNJ O N-

ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
O O O O f\j OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
v v v v v v v v v v v v v v sssvs v \ v v v sssss v v v v v v v v v v v v V v s

r<jf\jf\jf\j f\j <\j r<j oj f\j njcyjnjojnj f\j r\j r<j r<j oj njrvinjnjnj r\i <\l <\i <\i t\i t\t i\i f\j f\j oj f\j oo oj r<j f\j ru <M oj oj f\j

ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZO O^O O O O O O
oooooooo 
ooooouimo
SSSSSVVS

O O O (\J <\( O

ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
E OOOOfM t/"»ts-OOO OOOOO OOininO inir*N-ir\in OininOt^- tr»O(\Jir>O K»t>-is-OO
Q. IM f\j »  *  v »-K»I\( (Mints-r^ts- O»  «  T-    r~ r- « » »  f» r- «  t\i ini*^
am sI «-

OOOOZ ZZZZZ ZZZZO ZOZZO OOOZO OOOZZ OZZOZ OZZZZ ZZZZZ
OOOO O O OOOOOOOO O O O
<\jw>u">i*l O «  «  Oirit  iriT-'NJin K> nj T-

ooooo ooooo ooooo -ooooo ooooo ooooo ooooo ooooo ooooo
e OuiOOr<- ooouiin aOOO>n OOOuiO inOOOO Ou-iOOir* tr»ir*Oir>O ininiAOO OOOOO 

Q. U>

OOOZZ ZZOOO OOOOO OOZOO OOOOO OOOOO OOOOZ OOOOO OOOOO
ooo ooo ooooo oo oo ooooo 00:300 oooo ooooo 00:300
»\ji^lfO u">u"»u"> u-iu-ifOinin rvjin inin ro-^i^»j^i^» rvjrvjrvirvjrvj fNj(\JK»r<j ojOOOO t^-r\jOOO

ZZZZZ ZZZZZ ZZZZO ZZZZZ OZZZZ ZZZZZ ZZZZZ
ro O

OOOZO OOOOO OOOOO OZZZZ OZZZZ ZZZOZ ZZZZZ ZOOOO

zzzzz ZZZZ.T znzrrrr zzzzz Z.T^ZZ zzzzz

«  T  «  »  «  ^  T  *vir\jf\j <\jrsjf\jr\jr\j ^xjpO'Opo'O 'Ofo^opopo *Oxj^j>/>/ ~T>J>/^J^J u^u^u^ir*t/> u^Lnmi/^u^ 
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

227



822

_»->- _._. _._._.-> o OOOOO OOOOO OOCOO OOOOO OOOOO OOOOO OOOOC 
O O O O O O O O O "O «O *O ^> *O *C  £) *O <O "O OO OO 00 00 O° OO OD OC OO CJO ~^ *>J ~^ ~^ ~^ ~^ *NJ ~^J O O O O* O D" O O

i> o. o o- o ooooo «> o o o o ooooo ooootv r>> o t> o o
OOOOO OOOCO OCOOC' OOOOC. OOOOO OOOOO OOOOO OOOOO OOOOO

OOOOO OOOOO OOOOO OOOOO OCOOO O*^»OOO OOOOO OOOOO V/1OOOG

_»_>   rv      

ui->juiO(\> O*^O*^>->J u>->j->jv/iu> s^vjiv/il/JW L<g oj wi fv OJ \yi*^o*^>O o
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOUlOO OO-<JOO OOOOO

rv>i/j»^<*^v/! cM(\>t^*^o v/iOO->JO o*^>*^O-^ ->jvnO(\>ivi s^rv>o*-nui or^rorxj-^ -* u>->j OJ ^/> 01 ui f\j

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO »^-»v/iOO OOOOO
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

S^QV/IOO rviO-^O-1^ OOOOO -^OOui-1^ s^vnvjiv^->J -^ ^O'ViVjJ Ov/iMOO v/iOOO-o s^-o^j*^O
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO O-^JOOO OOOOO
OOOOO OOOOO OOOOO OOOOO OOOOC OOOOO OOOOO OOOOO OOOOO

u>O»-"OO O'>''>'OO OOOO*-" *^>OO-^O -^-^u>*^»^ s^-^OOO Os^ilVi"^-1^ W-^-*-^-^
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOv/lOO
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

* (A I
O -» T)

LM O O »V>  > T3
O O C O -  O 3
  z« zzzzz >zzzz zzzzz zz«z« zzzzz zzzzz z*zzz zzzzz
o o o o ^ o

OOOOOV/«O O O*-"
OOOOOOO O OO
OZZZO ZZZOZ OOOOZ ZZZZZ ZZZZZ ZZZZZ ZOZZZ ZZZZZ ZOZZO

zzzzo zzzzz ozzzz zzzzz zzozz zzzzz zzzzz zzzzz zzzzz

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO COOOO OOOOO



T
a
b
le

 
II
. 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o

n
c
e

n
tr

a
te

 
s
a

m
p

le
s
* 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t*

 
A

I 
a
s
k
a
--

c
o
n
ti
n
u
e
d

S
a

m
p

le

1
0

6
1

 C
1

U
6

2
C

1
0

6
3

C
1
0
6
4
C

1
U

6
5
C

1
U

6
&

C
1

0
6

7
C

1
0
o
9
C

1
0
7
0
C

1
0

7
2

C

1
0
7
4
C

1
0

7
5

C
1

0
7

6
C

1
Q

7
7

C
1Q

78
C

1Q
79

C
lo

au
c

1
0
3
1
C

1
0

8
2

C
1
0
8
3
C

10
8<

.C
1

0
8

5
C

1 
0

8
o

C
1
0
8
7
C

1
0

8
3

C

1
0
8
9
C

1
0

9
0

C
1

0
9

1
C

1
0

9
2

C
1

G
9

3
C

1
0
9
A

C
1

0
9

5
C

1
0
9
6
C

1
0
9
7
C

1
0

9
8

C

1
0
9
9
C

11
 O

O
C

1 
1
0
1
C

11
 0

2
C

1
1
0
3
C

1 
1Q

4C
1

1
0

5
C

1 
1
0
6
C

1
1

0
7

C
1
1
0
8
C

U
a
- 

pp
m

s

1
0

/0
0

0
5
0
0

5
0
0

2
0
0

2
0
0

1 
/O

O
O

7
0

0
1 

,5
0

0
>

1
0

,0
0

0
2

/0
0

0

7
0

0
>

1
0
/0

0
0

2
0

0
5
0
0

7
0

0

2
0
0

<
5

0
1

5
0

5
0
0

3
0
0

1 
/O

O
O

5
0
0

5
0
0

7
0
0

7
0

0

5
0
0

7
0

0
7
0
0

7
0
0

1 
/O

O
U

7
0
0

1 
/O

O
O

1 
/O

O
O

1 
/O

O
O

5
0
0

5
0
0

7
0
0

1
/5

0
0

1 
/O

O
O

2
0
0

5
0

0
7

0
0

7
0

0
1 

/O
O

O
7
0
0

B
e

-p
p

m
s <
2

.C
<

2
.0

<
2

.0
<

2
.0

<
2

.0

<
2

.0
2

.0 N N N

<
2

.0
<

2
.0 N

<
2
.0

2
.0

2
.0 N

<
2
.0

<
2

.0 N

<
2

.0
<

2
.C

<
2
.0

<
2

.0
<

2
.0

<
2

.0
<

2
.0

2
.0

5
.0

2
.0

3
.0

3
.0

3
.0

5
.0

3
.0

3
.Q

2
.0

5
.0

5
.0

2
.0

<
2

.0
<

2
.0

3
.0

5
.0

3
.0

6 
i 
-p

p
m

s <
2
0

<
2
0 N

5
0 N

2
0
0 N N

<
2Q

N N N N N N N N N N N

<
2

0 N N N N N
1
5
0 N N N M N N N N N N N N

2
0

5
0 N

5
0 N N

C 
d
-p

p
m

s

N N N N N N N N N N N N N N N M N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o
-p

p
m

s

7
0 7
0

2
0

0 1
0

5
0

1
0 1
0

1
0

2
0

0 2
0

1
0

1
0

<
1
0

1
0

0
1
0

1
0 7
0

2
0

1
0

1
0

5
0

0 1
0 10 2
0

1
0

1
0

1
0

2
0 1
0

1C 1
0 1
0

1
0

2
0

2
0 1
0

7
0 1
0

1
0

7
0

1
0

0 1
0

10 1
0

2
0

C
r-

p
p

n
i

s

7
0

1
0

0
7

0
1

5
0

2
0

0

1
0

0
1

0
0

5
0

<
2

0 2
0

1
0
0

5
0

<
2

0
<

2
0

<
2

0

5
0 2
0

1
0
0

<
2

0
<

2
0

3
0

<
2
0

<
2
0

<
2

0 5
0

2
0

3
0

1
0
0 2
0 5
0

5
0

5
0

5
0

' 
7
0

5
0

1
5
0

1
0

0 5
0

7
0

5
0

7
0

1
0
0 2
0

2
0
0

2
0

C
u
-p

p
m

s

5
0

1
/0

0
0

1
0

0 5
0

2
0

2
0

2
0
0 5
0

5
0

0
1 

5
0

5
0

5
0

2
0

0
5

0 2
0

5
0

1
0

0
2

0
0

1
0

0 5
0

1
0
0 2
0

2
0

1
0

0 2
0

2
0

3
0

2
0

1 
5

0
5
0

3
0

2
0

7
0

3
0

5
0

2
0

7
0

2
0

2
0

3
/0

0
0

2
0
0 2
0

2
0

0 2
0

2
0

L
a

-p
p

m
s

1
0

0
1

0
0

5
0

5
0

5
0

5
0

3
0

0
7
0

7
0 N

2
0

0 7
0 N

5
0 5
0

7
0

7
0

7
0

1
0

0
7

0

5
0

5
0

7
0

7
0

7
0

7
0

7
0

5
0

7
0

5
0

5
0

7
0

7
0

7
0

7
0

7
0

7
0 7
0

1
0

0 7
0

7
0 7
0

7
0

1
0

0
7
0

M
o
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-p

p
m

s

5
0

<
5

0
<

5
0

<
5
0

<
5
0

<
5
0

1
0

0
<

5
0

<
5

0
<

5
0

1
0

0
1

0
0

<
5
0

<
5

0 5
0

<
5

0
<

5
0

<
5
0

<
5
0

<
5
0

<
5
0 N N

<
5
0 N

<
5
0 N

<
5

0 5
0

5
0 5
0

5
0

1
0

0
7

0
5
0

<
5

0
<

5
0

<
5
0

<
5

0
<

5
0 5
0 7
0

5
0 5
0

<
5
0

M
i 
-p

p
m

s

7
0

1
0
0 50 5
0

2
0 50 1
0

5
0

5
0

0
1
0
0 5
0 50 2
0

5
0

5
0

5
0

5
0

5
0

50 5
0

5
0
0 50 2
0

5
0

2
0

3
0

5
0

5
0 50 20 3
0 3
0

5
0 50 5
0

3
0

5
0

3
0 2
0

2
0

0

1
0
0 50 50 50 5
0

P
b
-p

p
m

s

30
0 20 20

20
0 20 20

<
20

<
20 20
0 N

50
N

2
0 N N

2
0 N

<
2

0
<

2
0 N

<
2

0
2
0
0 2
0

2
0 3
0

2
0

<
2

0 5
0

<
2
0 5
0

<
2

0 2
0

5
0

5
0

<
2

0

2
0

2
0

3
0

3
0

5
0

3
/0

0
0 5
0

3
/0

0
0

1
0
0

3
0



T
a
b
l
e
 
II

.
C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
AI
 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

S 
D 
- 
p 
p 
m

s
S 

c -
 p
 p
 m

s
S
n
-
p
p
m

s
S
r
-
p
p
m

s
V
 -
 p
 p
 il

l 

S

W
-
p
p
m

s
Y-
 p
p
m

s
Z
n
-
p
p
m
 

s
Z 
r
-
p
p
m

s
T
h
-
p
p
m

s

10
61
 C

 
1
0
6
2
C
 

1
0
&
3
C

1
0
&
5
C

1
0
6
6
C
 

1
0
6
7
C

1
0
7
U
C
 

1
U
7
2
C

1
0
7
4
C
 

1
0
7
5
C
 

1
0
7
6
C
 

1
0
7
7
C
 

1
0
7
8
C

1
0
7
9
C
 

1
0
6
0
C
 

1
0
8
1
C
 

1
0
S
£
C
 

1
0
S
3
C

1
0
8
9
C
 

1
0
9
0
C
 

1
0
9
1
C
 

1
0
9
2
C
 

1
0
9
3
C

1
0
9
4
C
 

1
0
9
5
C
 

1
0
9
6
C
 

1
0
9
7
C
 

1
0
9
8
C

1
0
9
9
C
 

1
1
0
0
C
 

1
1
0
1
C
 

1
1
0
2
C
 

1
1
0
3
C

1
1
0
4
C
 

1
1
0
5
C
 

1
1
0
6
C
 

1
1
0
7
C
 

1
1
0
8
C

I'J
. 
N

50
N

30
N N N N M N N N N N N

1
0 >M

20
 

70
N N N N N N N N N N N N

2
0
 N N N N

N N N N N N N N N N N N N N M N N N M N N N N N N N N N N N N N N N N N N N N N N N N N N

1
/
0
0
0

7
U
O

5
0
0

<
2
0
0

<
2
0
0

7
0
0

3
0
0

3
0
0

3
0
0

3
0
0

3
0
0

7
0
0 N

2
0
0

3
0
0

3
0
0 N

<
2
0
0

2
0
0

2
0
0

3
0
0

2
0
0

5
0
0

3
0
0

3
0
0

5
0
0

3
0
0

2
0
0

7
U
O

7
0
0

5
0
0

5
0
0

5
0
0

5
0
0

2
0
0

1
/
0
0
0

5
0
0

7
0
0

7
0
0

2
0
0

5
0
0

7
0
0

5
0
0

5
0
0

5
0
0

15
0

20
0

1
5
0

20
0

2
0
0

15
0

20
0

1
0
0 70

2
0
0

5
0
0

2
0
0 50

10
0

10
0

50
0

20
0

50
0

10
0

10
0

2
0
0

10
0

2
0
0

1
5
0

2
0
0

1
5
0

15
0

20
0

2
0
0

2
0
0

2
0
0

2
0
0

30
0

20
0

2
0
0

20
0

20
0

2
0
0

2
0
0

20
0

30
0

3
0
0

2
0
0

2
0
0

10
0

N
1
0
0

7
0
0

1
/
0
0
0

1
0
0

1 
,
0
0
0 N N N N N N N

3
0
0

<
1
0
0 N N N N N N N

<
1
0
0

1
0
0 N

1 
/
O
O
O N N

2
/
0
0
0

2
/
0
0
0

1
/
0
0
0

1
0
0

1
0
0

2
/
0
0
0

1
/
5
0
0 N

50
0 N N N N N N

2
0
0

<
1
0
0

2
0
0

<
2
0

3
0
0

3
0
0 70 30

2
0
0 30
N

2
0
0

5
0
0

2
0
0

1 
50 70 70 20

<
2
0 50 20

1 
50

<
2
0

2
0
0

1
0
0

10
0

2
0
0

1 
00

3
0
0

7
0
0

15
0

1
0
0

1
0
0

1
5
0 20

1
0
0

1
0
0 70

3
0
0 50 50 20

50
0

2
0
0

10
0 70

1
0
0

N N N N N N N
1
/
0
0
0

2
/
0
0
0

3
/
0
0
0

1
/
0
0
0

<
5
0
0 N N N N N N N

<
5
0
0

5
0
0 N N N

. 
N N N N N N N N N N N N N N N N N N N N N

>
2
/
0
0
0

7
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

70
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

7
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
,
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

1
/
5
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

N N N N N N N N N N N N
2
0
0

2
0
0 N N N N N N N

2
0
0
 N N N

2
0
0

50
0

20
0

2
0
0 N N N N N N N N N N N N N N N N



T
a
o
l
e
 
II

. 
Ch

em
ic

al
, 

d
a
t
a
 
fo

r 
n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
,
 
C
h
u
y
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m

p
le

11
 1

0C
11

 1
 1

C
11

 1
 2

C
1 

1 
13

C
11

 
U

C

**
1

1
 1

 5
C

11
 1

bC
11

 1
8C

11
 1

9C
1

1
2

0
C

1 
1
2
1
 C

11
 2

2C
11

 2
3C

11
 2

6C
11

 2
7C

 
 

1 
1 

2S
C

1 
1 

29
C

1 
1 

30
C

1 
1 

31
C

**
1

 1
 3

 2
 C

11
 3

3C
11

 3
4C

11
 3

5C
1 

1
3
6
C

11
 3

7C

11
 3

8C
11

 3
9C

11
 4

0C
11

 4
1C

11
 4

2C

11
 4

3C
11

 4
4C

11
 4

5C
1 

1 
46

C
1 

1 
47

C

1 
1 

4&
C

11
 5

0C
1 

1 
51

C
11

 5
2C

11
 5

3C

11
 

54
C

1 
1 

55
C

11
 5

6C
11

 5
7C

1 
1 

5d
C

L
a

 t
 i

 t
u

d
e

6
0
 

35
 

12
6U

 
3

4
 

o
oO

 
3

0
 

37
6

0
 

2
7

 
5b

6
0

 
3

7
 

2
8

6
0

 
3
8
 

17
6

0
 

4
0

 
35

6
0

 
3
9
 

1
8

60
 

3
5
 

51
6
0
 

3
2

 
1

7

6
0

 
3

3
 

5
8

6
0

 
3

5
 

3
2

6
0
 

3
4
 

4
6

6
0

 
3

7
 

3
0

oO
 

3
8
 

6

6
0

 
3
9
 

7
6
0
 

3
4

 
4
6

6
0
 

4
0

 
31

6
0

 
3
6
 

5
9

6
0
 

j4
 

3
6

6
0

 
3
7
 

2
0

6
0

 
3
4
 

4
0

6
0

 
2

8
 

27
6
0
 

5
0
 

3
6

0
 

5U
 

2
4

6
0

 
4
9
 

3
0

6
0

 
4

9
 

5
0

6
0
 

5
0

 
2

6
0
 

51
 

15
6
0
 

4
9

 
44

6
0
 

5
0
 

2
9

6
0

 
51

 
18

6
0

 
4
6
 

2
9

6
0

 
44

 
5
3

6
0

 
4

7
 

31

6'
J 

4
7
 

53
6
0
 

3
2

 
2

6
0
 

2
9

 
3

7
6
0
 

2
9

 
4

0
6

0
 

2
8

 
27

6
0

 
3
0
 

2
0

6
0
 

2
8

 
36

6
0

 
2

9
 

17
6

0
 

4
9
 

23
6
0
 

4
9

 
7

L
o
n
g
i 

t 
u
a
e

1
4

4
 

57
 

3
7

1
4
4
 

59
 

23
1

4
5

 
2 

0
1
4
5
 

6 
6

1
4

5
 

3
2

 
1

1
4

5
 

3
0

 
31

1
4

5
 

2
9
 

3
1

4
5

 
24

 
21

1
4

5
 

2
8
 

3
6

1
4

5
 

3
4

 
21

1
4
5
 

31
 

54
1

4
5

 
21

 
41

1
4
5
 

21
 

10
1

4
5

 
3

2
 

4
4

1
4

5
 

31
 

4
9

1
4
5
 

2
8

 
36

1
4
5
 

3
8
 

30
1

4
5

 
24

 
33

14
5 

2
6

 
51

1
4

5
 

2
9

 
22

1
4

5
 

1
9

 
33

1
4

5
 

21
 

9
1

4
5

 
11

 
3

6
14

5 
3
5
 

4
3

1
4

5
 

3
5
 

11

1
4

5
 

3
6

 
21

1
4

5
 

31
 

5
1

4
5

 
2
9
 

2
0

1
4
5
 

2
6

 
4

1
4

5
 

2
8

 
2

9

1
4

5
 

2
6
 

29
1

4
5

 
2
7
 

15
1

4
5

 
34

 
16

1
4

5
 

2
6

 
13

1
4

5
 

1
0

 
3
4

1
4

5
 

1
0
 

2
0

1
4

5
 

0 
17

1
4

5
 

2 
47

14
5 

6 
11

1
4
5
 

7 
56

1
4

5
 

1
0

 
19

1
4

5
 

1
6

 
0

1
4

5
 

1
8

 
43

1
4
5
 

3
2
 

3
8

1
4
5
 

3
4
 

16

F
e

-p
c
t 

.
s 3

0
.0

1
0

.0
5

.0
5

.0
1

0
.0

3
0

.0
7

.0
1

0
.0

2
0
.0

5
.0

1
0
.0

5
.0

1
5

.0
1
5
.0

b
.O

1
0
.0

2
.0

5
.0

7
.0

2
.0

2
0
.0

1
5

.0
2
0
.0

5
.0

3
0
.0

1
0

.0
5
0
.0

5
0

.0
5

.0
f.

O

2
0

.0
7

.0
2
0
.0

1 
.0

1
5

.0

5
0

.0
5

.0
1
0
.0

5
.0

5
.0

2
0

.0
5

.0
5

.0
2

0
.0

3
0
.0

M
9

-p
c
 t

 .
* 

s

.5
0

.5
0

.7
0

1
.0

0
.7

0

.5
0

1 
.0

0
1

.0
0

.5
0

.7
0

.5
0

1 
.0

0
.7

0
.7

0
.7

0

1 
.0

0
.5

0
.7

0
.5

0
.7

0

.5
0

. 
7
0

.5
0

.5
0

.3
0

.5
0

.3
0

.3
0

. 
5

0
.7

0

.2
0

.5
0

.5
0

.2
0

1 
.0

0

.2
0

1
.0

0
.5

0
.5

0
1 
.0

0

.5
0

1 
.0

0
.5

0
.5

0
.3

0

C
a

-p
c
 t

 .
s 1

.0
0

1
0

.0
0

7
.0

0
3
.0

0
5
.0

0

5
.0

0
1

0
.0

0
1

0
.0

0
1 

.0
0

2
.0

0

1 
.5

0
1
0
.0

0
1

0
.0

0
2

.0
0

1 
.5

0

1
0

.0
0

5
.0

0
1

5
.0

0
1 

.0
0

5
.0

0

5
.0

0
1

0
.0

0
1 

.0
0

1
0

.0
0

2
.0

0

5
.0

0
.5

0
1 

.0
0

1
0

.0
0

2
.0

0

2
.0

0
1

0
.0

0
1

5
.0

0
1

.0
0

1
0

.0
0

2
.0

0
5

.0
0

5
.0

0
7
.0

0
2
.0

0

7
.0

0
7
.0

0
7

.0
0

1 
.0

0
.7

0

T
i-
p

c
t 

.
s

1 
.0

0
0

1 
.0

0
0

2
.0

0
0

1
.0

0
0

2
.0

0
0

2
.0

0
0

.5
0
0

1 
.0

0
0

2
.0

0
0

1 
.5

0
0

2
.0

0
0

.5
0
0

.5
0
0

2
.0

0
0

1 
.0

0
0

1 
.0

0
0

.2
0
0

.7
0
0

.7
0
0

2
.0

0
0

.7
0

0
2

.0
0

0
1

.0
0

0
.5

0
0

.5
0

0

2
.0

0
0

.7
0
0

1 
.0

0
0

1 
.5

0
0

2
.0

0
0

2
.0

0
0

2
.0

0
0

1
.5

0
0

1 
.5

0
0

1 
.0

0
0

.5
0
0

N N N N N N N N N

M
n
-p

p
m

s

5
0

0
1 
,0

0
0

1 
,0

0
0

1 
/O

O
O

7C
O

7
0

0
1

,0
0

0
1 

,0
0

0
7

0
0

7
0

0

7
0

0
1 

,0
0

0
1 
,0

0
0

1 
,0

0
0

1
,0

0
0

1
,0

0
0

1
,0

0
0

1 
,0

0
0

5
0
0

1 
,5

0
0

7
0
0

1
,0

0
0

5
0

0
7
0
0

5
0

0

7
0
0

2
0

0
2

0
0

5
0
0

5
0

0

5
0

0
7
0
0

5
0

0
5

0
0

1 
,5

0
0

5
0
0

1 
,0

0
0

1 
,0

0
0

1 
,0

0
0

1
,0

0
0

7
0

0
1 
,0

0
0

1 
,0

0
0

7
0

0
5

0
0

A
g

-p
p

m
S

N N N N N

7
.0 N N N N N N

1
0

.0 N N

5
.0 N N N N

2
0
.0 N

1 
,5

0
0

.0 N
5

.0 N
5

.0
2

.0 N N N N N N
3

.0

1
0
.0 N N N N N N N N N

A 
s
-p

p
m

s

N N N N N N N N N N N N
>

2
0

,0
0

0 N N N N N N N

3
,0

0
0

5
0

0
>

2
0

,0
0

0
>

2
0

,0
0

0
1

,5
0

0 N
1

,0
0

0
7
0
0 N N N N N N

1
5
,0

0
0

1
,0

0
0 N

5
0

0 N N

<
5

0
0 N N

7
0

0 N

A
u
-p

p
m

S

N N N N N N N N N N N N N N N N N N N N N N
>

1
,0

0
0 N N N N N N N N N N N N N N N N N N N N N N

B
-p

p
m

S

5
0

1
0
0

7
0

1
0

0
1

0
0

5
0

1
0

0
5

0
5

0
1
0
0

5
0

1
0

0
1

,0
0

0 50
2
0
0

1
0
0

1 
,0

0
0

1
0
0 5
0

3
0
0

1
,0

0
0

3
0
0

2
0

5
,0

0
0

5
0
0

1
0
0

<
2
0

1
0
0

5
0

0
7

0
0 2
0

5
,0

0
0

2
0

0 7
0

1
,0

0
0

<
2
0

5
0

7
0

5
0

1
0

0

1
0
0

1
0
0

1
0
0

1
,0

0
0 5
0



T
a
b
le

 
II
. 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o
n
c
e
n
tr

a
te

 
s
a

m
p

le
s
/ 

C
h
u
g
a
ch

 
N

a
ti
o

n
a

l 
F

o
re

s
t*

 
A

la
s
k
a

 c
o

n
ti
n

u
e

d

CO

S
a

m
p

le

I 
1 

1U
C

II
 I
K

 
11

 1
 2

C
 

11
 1

3C
 

11
 U

C

**
1

 1
 1

 5
 C

I 
1 

16
C

II
 1

8C
 

11
 1

9C
 

11
 2

0C

I 
1 
21

C
II
 2
2C
 

11
 2
3C

 
11
 2
6C

 
11
 2
7C

1 
1 
28
C 

1 
1 
29
C

I 
1 
30

C
II
 3
1C

*
*
1
1
3
2
C

11
 3
3C

 
11
 3
AC

 
1 

1 
35

C 
1 

1 
36

C
I 

1 
37
C

II
 3
8C
 

11
 3
9C

I 
1 
40

C
II

 ;
i 

c
I 

1 
42

C

II
 ;
3c

11
 4
4C
 

11
 4
5C

 
11

 4
6C
 

11
 A
7C

11
 4
8C
 

11
 5
0C

 
11
 5

1 
C 

11
 5
2C
 

11
 5
3C

1 
1 
54

C 
1 

1 
55

C 
1 

1 
56

C
I 

1 
57

C
II
 5
8C

d
a
-
p
p
m

s

50
0

5
0
0

2
,
0
0
0

1
/
5
0
0

7
0
0

>
1
0
,
0
0
0

3
0
U

50
0

1
0
/
0
0
0

1
/
0
0
0

7
/
0
0
0

7
0
0

1 
/O

OO
5
/
0
0
0

5
/
0
0
0

2
0
U

1 
/
O
O
O

30
0

5
/
0
0
0

1
0
/
O
O
U

1 
/
O
O
O

1 
/
5
Q
U

fQ
Q

70
0

2
/
0
0
0

SO
U

70
0

7
0
0

70
0

7
0
U

2
/
0
0
0

70
0

3
/
0
0
0

5
/
0
0
0

5
/
0
0
0

>
1
0
/
J
O
O

1 
/J
OO

1 
/
S
O
U

1 
/
S
O
U

1 
,
5
0
0

7
0
0

1 
/S

CO
1 
/D
UO 5U
O

50
0

b 
e 
- 
p 
p 

ir,
s

2
.
0

5
.
0

3
.
0

3
.
0

5
.
0

5
.
0

2
.
0

2
.
0

2
.
C

2
.
0

2
.
0

3
.
0

5
.
0

2
.
0

2
.
0

2
.
0

5
.
0

3
.
0

2
.
0

5
.
0

2
.
0

5
.
0

2
.
0

1
0
.
0

2
.
0

2
.
0

<
2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

5
.
0

3
.
0

2
.
0

7
.
0

<
2
.
0

2
.
0

2
.
0

5
.
0

3
.
0

3
.
0

7.
0

2
.
0

2
.
0

2
.
0

B 
i 
-
p
p
m

s

20
<
2
0

<
2
0

<
2
0 N N N N N N N N

<
2
0

<
2
0 N

<
2
0 N N N N

3
0

20 30
N

<
2
0 N

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0 N

<
2
0 N
20 50 N

<
2
0

<2
0

<2
0

<2
0 N N

<
2
0 20

C
d
-
p
p
m

s

N N N N N N
. 
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C 
0
-
p
p
m

S

10
0 20 10 10 50

2
0
0

1
0
0 50

1
0
0 10 50 20

2
0
0

10
0 20

1
0
U 10 50 20

<
1
0

2
0
0 2
0

10
0

2
0
0

2
0
0 70

  
2
0
0

2
0
0 20

1
0
0

2
0
0

1
5
0

1
5
0 10 70

5
0
0 10 20

<
1
0

<
1
0 10 10

<
1
0

1
5
0

1
5
0

C 
r
-
p
p
m

s

20
<
2
0

<
2
0 20 50 50 50 50 5
0

<
2
0 20 5
0 50 20 5
0

50 20 70 70
<
2
0 7
0 50 50

<
2
0 70

1
0
0 50 50 50 7
0 70 50 7
0 20 50

1
0
0 50 50 50 50 50 50 2
0

1
0
0

1
0
0

C
u
-
p
p
m
 

s

20
<
2
0

<
2
0 20 50 50 50 50 50

<
2
0 20 5
0 50 20 50 50 20 70 70

<
2
0 7
0 50 50

<
2
0 70

1
0
0 50 50 50 70 70 50
 

.
7
0 20 50

1
0
0 50 50 50 50 50 50 20

1
0
0

1
0
0

5
0
0

1 
0
0

3
0
0 70

3
0
0

7
0
0

5
0
0

1 
/
O
O
O

2
0
0

1
/
0
0
0

2
0
0

1 
50

1 
,
5
0
0

2
0
0

2
0
0

1
/
5
0
0

1 
00

1 
/
O
O
O

1
0
0 7
0

1
/
0
0
0

2
0
0

1
0
0

3
0
0

1
/
0
0
0

2
0
0

1
/
5
0
0

1 
/
O
O
O

1
5
0

2
0
0

7
0
0

1 
50

. 
5
0
0 50

1 
/
O
O
O

1
/
0
0
0

1 
00

1
0
0 5
0

2
0
0

1 
50 50 20

5
0
0

5
0
0

L
a
-
p
p
m

s

10
0

1
0
0 70

1
0
0 70

2
0
0 70 50

1
0
0 70 70

1
0
0

1
0
0

'1
00

10
0 70 7
0

1
0
0

1
0
0

2
0
0

1
0
0

1
0
0

2
0
0 7
0

1
0
0 70 7
0

1
0
0 50 5
0 50 50 5
0

50
1
0
0 70

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0 70

7
0
0

1
0
0

1
0
0

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

S

50
1 
0
0

1 
00 50

1
0
0

1
0
0

<
5
0 50

1
0
0 70 70

<
5
0

<
5
0

1
0
0 50

<
5
0

<
5
0

<
5
0 50

1
0
0 50 50 50

<
5
0 50 50 50 50 70 70 7
0 50 7
0 50

1
0
0 50 50 50

1 
00

<
5
0

1
0
0

<
5
0 N

10
0

10
0

N
i
-
p
p
m
 

s
P
b
-
p
p
m
 

s

2
0
0 70 50 50 70

30
0

10
0 70

10
0 50

10
0 JO

10
0

1
0
0 50

10
0 20 50 50 50

3
0
0 50

20
0

10
0

50
0 .

10
0

50
0

5U
O 50

10
0

2
0
0 70

15
0 20 70

30
0 50 70 50 50 70 50 30

2
0
0

3
0
0

3
0
0 70

3
0
0 50

1
0
0

7
0
0 20 50

2
0
0 50 50 2
0

3
0
0

1
0
0 20

7
0
0 50

1
0
0

1
0
0

1
0
0

5
0
0

1
0
0

1
/
5
0
0 50

5
0
0

1
0
0

1
/
0
0
0

7
0
0

1
0
0 50

3
0
0 20

3
0
0

<
2
0

3
0
0

1
/
5
0
0 50

1
5
0 5
0 30 50

<
2
0

<
2
0

2
0
0

5
0
0

i

. 
* ) O ; ) i i ,) . ; ;



T
a

o
le

 
II
. 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o
n
c
e
n
tr

a
te

 
s
a

m
p

le
s
/ 

C
h
u
g
a
c
h
 

N
a
ti
o
n
a
l 

F
o

re
s
t/

 
A

la
s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m

p
le

11
 1

U
C

I 
1 

11
 C

m
a

c
II

 U
C

I 
1 

U
C

**
 

1 
1 

1 
5 

C
II

 1
6C

 
11

 1
8C

 
1 

1 
19

C
I 

1 
20

C

II
 2

1 
C 

1
1
2
2
C

 
11

 2
3C

I 
1 

26
C

II
 2

7C

11
 2
8
C
 

11
 2
9
C
 

11
 3
0
C
 

11
 3
1 

C
  

**
11

 3
2 

C

11
 3
3
C
 

11
 3
4
C
 

11
 3
5
C
 

11
 3
6
C
 

11
 3
7
C

11
 3
8
C
 

11
 3
9
C
 

11
 4
0
C

I 
1 
4
1
C

II
 4
2
C

1
U

3
C

 
11

 4
4C

 
11

 4
5C

 
1
1
4
6
C

 
1 

1
4
7
C

1
1

4
8

C
 

1 
1 

50
C

I 
1 

51
C

II
 5

2C
 

11
 5

3C

11
 5

A
C

 
1

1
5

5
C

 
11

 5
6C

 
11

 5
7C

 
11

 5
8C

S
u
-p

p
m

 
s

SO
U

 N
7

0
0

 N

S 
c
-p

p
m

s

N N N N N N N N N

10
N N

 N N N
 N N N
 

N N N N
 

N N N N N N N N N
 

N
 N N N N
 N N N N N

2
0

 
1
0
 

10

S
n

-p
p

m
 

s
S 

r-
p
p
m

 
s

20
0

50
0

7
0

0
50

0
50

0

2
/0

0
0

 
2
0
0
 

20
0 

2
0

0
 

2
0
0

5
0

0
2

0
0

2
0
0

70
0

7
0
0

2
0
0
 

2
0

0
 

<
2
0
0
 

2
0
0
 

50
0

2
0

0
 

30
0 

3
0
0
 

20
0 N

2
0

0
 N N

20
0 

2
0
0

2
0

0
2
0
0

3
0
0

20
0

2
0

0

5
0
0
 

7
0

0
 

5
0
0
 

7
0

0
 

7U
O

50
0 

2
0
0
 

2U
O

 
2

0
0

 
2
0
0

V
-p

p
m

 
s

W
-p

p
m

 
s

Y
-p

p
m

s
Z

n
-p

p
m

 
s

Z 
r-

p
p

m
 

s
T

h
-p

p
m

 
s

1
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

3
0
0

2
0
0

3
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

3
0
0

2
0
0

3
0
0

1
5
0

5
0
0

1
5
0

2
0
0

1
0
0

2
0
0

2
0
0

3
0
0

1
0
0

1
5
0

1
5
0

2
0
0

2
0
0

2
0
0

3
0
0

2
0
0

3
0
0

1
5
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

1
0
0

3
/
0
0
0

7
0
0 N N N N N N N N

1
0
0 N N N N

1
5
0 N N N N N N

2
0
0 N N N N N N N N

1
/
0
0
0 N

5
/
0
0
0 N N N N N

2
0
0

5
0
0 N N N

1
0
0

1
0
0

1 
0
0

7
0

1
5
0

1
5
0 5
0

1
0
0

1 
50

1 
5
0

2
0
0 50 50

1 
5
0 5
0

1
0
0 7
0

5
0 5
0

5
0

1
0
0

1 
50

1
0
0

1
0
0

1 
0
0

2
0
0 7
0

1
0
0

1
5
0

1 
50

2
0
0

1 
0
0

2
0
0

1
0
0 7
0

1 
0
0

1 
0
0

1
0
0

1 
50 2
0

1 
50

1 
5
0

2
0
0

2
0
0

1 
5
0

<
5
0
0 N N N N N N N N N N N

<
5
0
0 N N

1
/
5
0
0 N

- 
N N N

7
0
0 N N N N N N N N N N N N N N N N N N N N N N N N

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

7
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

2
/
0
0
0

2
/
0
0
0

>
2
/
0
0
0

2
/
0
0
0

2
/
0
0
0

1
/
0
0
0

2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

1
/
0
0
0

>
2
/
0
0
0

2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

1
/
5
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
O
U
O

>
2
/
0
0
0

>
2
/
0
0
0

N N N N N N N N N N

5
0
0 N N N N N N N N N N

5
0
0

<
2
0
0 N N N N N N N N N

2
0
0 N N N N N

2
0
0 N N N

5
0
0 N N



rv t\> r\i INJ ro 
COOOO

OOOOO COC-CO OOOOO OOOOO O O G O C, O O O C O G O O O O O C- G G O

cnv/iv/)v/)v/i v/)vyiv/iv/icn

v/icnv/iv/t r>jr>jf>jru\y>v/ivAiro  » 
O O O o   * -j->jr\>i>uv/i rvvyivA>-j>yi

OOOOO OOOOO OOOOO OOOOO COOOO OOOOO OOOOO OOOOO OOOOO

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOv/iO OOOOO OOOOO

-»OOOO Ov^v^OO OOOO1-" O<^i->JOO ->IOOOO OOOOlAi cnv^iOV/icn OOOOV/i OiyiOv^O 
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

lAirvjOVO «>J~>JlAiOO OOOOV ->Jov/!V/!v/) f>jiyiv/iov OO~>JOV/' OOOv/iO "^OOOO OoOOO
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

A A O -» «Jl
-»-»OOO
          Z Z Z
O OO O O

-» ru O -»-*-*
% N N S N \

v/iv/t«^t O OOOOv/)
OOO O OOOOO

zzzzz zzzzz zoooz zzzzz zzzzz zzozz zoooo ozzzz zzzzz

r>j o O O
oozzz zzzzz zzzzz zzzzz zzzzo z o z z z

r\» r\» -*    A AAA  »     » A  » A    v/i -* isj 

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO



SC2

Oc CD CD Oo On
ew l\j  ' O O

en en -* G
% N » N

^i O O enc,
O C O O O
O O O O c

rvi en en -j -^ oojrvii\j->j
OOCOO OOOOO
OOOCO OOOOO

en O en en er 
OOCOO 
O O O OO

O O O O -*
000 Oen
o c o oo

O O en O vn 
OOOOO 
OOOOO

O O O f\J -vl 
OOOOO
o o o e o

 >j o en en en 
OOOOO
c o o o o

O u-. C -J -J 
OOOOO 
OOOOO

OOOOOOOOOOOOOOO

rv fvi r\j ro ivi

OOOOO

rvi r\j rvi rvi cu 

O O O 00OOOOO

-  A 
rvi rvi o iv»

OOOOO

INJ L»J r\j rvi f\j 

OOOOOOOOOO

2 O O 2 2
i\j rvi rvi i\j 

2 O O O OO O O O H2 2 2 H 22 O 2 00OOOOOO O O O H

A A A A
r>j r\j rvi (\j

2 O O OO

Z 2 2 2 22 Z 2 2 22322 2

rvi -^   » -*
 * O INJ M M 
O C O OOOOOOO

v/i O v/i v/i  » 
OOOOOO O C C OOOOOen OOOOO

iv»OOOO 
OOOOOOOOOO OOOOO

u> I
X)

OOOOO
IAI rvi ro OJ i\j
OOOOO

rvi rvi i\j rvi rvi 
OOOOO

*-" O O v/iv-n 
OOOOOO O O OO

v/i O O v/i
O O O 2 O

rvi -»
 ^ O O v/i v/i 
OOOOO

->J >^i v/i o O 
OOOOO

-^ O O <-"<-" 
OOOOO

rvi O l*  *    O 
UiOOOO 
OOOOO OOOOOOOOOOOOOOO

v/i -» en v/i
 -J O wn O O
O O O OO

u> O O OO 
000 OO

O^lAii" rw rw rvi vyi og
OOOOV/i OOOOO
OOOOO OOOOO

v/i v/i v/i v/i >^i 
OOOOOOOOOO

enenv/iv/iv/i en v/i en v/i v/i v/ienenv/iun V/I-^'NI-NI-^ -sI'Ni-^-^-sl ">JO-^">JO "VJ-NIV/IV/IO 
OOOOO OOOOO OCOOO OOOOO OOOOO OOOOO OOOOO

2 2 2 2 Z2222222222
O
O 2 2 2222222222222222

en v/i v/i en >^i 
OOOOO

v/i en en en v/i 
OOOOO

v/i v/i en v/i v/i 
OOOOO

en en en en en 
OOOOO

en o v/i en en 
OOOOO

O O en eno 
OOOOO

v/i O o O v/i 
OOOOO

O O O ^»O 
OOOOO

VI I

X) 
XJ
3

i\j o O vji en 
OOOOO

ivi UJ rvi rvi 
O O O O »vi 
OOOOOOOOOOOOOOO

t\j t\j en  >» o 
OOOOO

O O O O 
O O O O

rvi CM en en
O O O O
O O O O 2

A A A A
r\j rvi rvi rvi rvi 
OOOOO

O A
en o rsj rvi
O O O O2

O v/i en 
O ^J OO 
O O OO

ru LM v/iO
O O OO

2 O O OO
OOOOV/i 
OOOOO

env/i  «rvi-j> 
OOOOO 
OOOOO



T
d

b
le

 
II
. 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o

n
c
e

n
tr

a
te

 
s
a

m
p

le
s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o
re

s
t*

 
A

la
s
k
a

  
 c

o
n
ti
n
u
e
d

CO

S
a
m
p
l
e

1 
1
5
V
C
 

1 
1
6
0
C
 

1 
16
1 

C 
1 
1
6
2
C
 

1 
1
6
3
C

1 
1
6
5
C
 

1 
1
6
6
C
 

1 
1
&
7
C
 

1 
1 
6
8
C

1 
1
6
9
C
 

1
1
7
0
C

I 
1
7
1
C

II
 7
2
C
 

1
1
7
3
C

I 
1 
7
4
C
 

1
1
7
5
C
 

1
1
7
6
C

II
 7
7
C
 

11
 7
9
C

11
 8
5
C
 

1
1
8
6
C
 

11
 8
7
C
 

1
1
8
6
C
 

1
1
8
9
C

11
 9
U
C
 

1
1
9
1
C
 

1
1
9
2
C
 

1
1
9
3
C
 

1
1
9
4
C

1
1
9
5
C

I 
1
9
6
C
 

1
1
9
7
C

II
 9
8
C
 

11
 9
9
C

1
2
0
0
C
 

1
2
0
1
C
 

1
2
0
4
C
 

1
2
0
5
C
 

1
2
0
6
C

S 
o
-
p
p
m

s

u N (J i4 N N N N N tl N N N N N N N N N N N N N it N U N N N N N N N N N N N N N N N N N N N

S 
C
-
p
p
m

s

20
N N N N

- 
N fj N

2
0

2U

N N N
3
0 N N N
2
0
2
0 N N N N N N N N N N N N M N N N N N N N N N N N N

S
n
-
p
p
m

s

N ri N N N N N N N N N N N N N N N N N N N N N
5
0
0 N N N N N N N N N N N N N N N N N N N N N

S 
r
-
p
p
m

s

2
U
O

2
U
O

51
)0

2
U
O

1
/
0
0
0

3
0
0
 

2
0
0

2
0
0

5
0
0

<
2
0
0

<
2
0
0

<
2
0
0

7
0
0

2
0
0

2
0
0

<
2
U
O

2
0
0

5
0
0

1 
/
O
O
C

5
0
0

5
0
0

5
0
0

3
U
O

7
0
0

<
2
U
O

2
0
0

2
0
0

<
2
0
0

<
2
0
0

2
0
0

2
0
0 N N N N

2
0
0

<
2
0
0

2
U
O

<
2
G
O N

7
0
0

7
U
O

7
C
O

2
0
0

2
0
0

V
-
p
p
m

s

3
0
0

2
0
0

3
0
0

1
5
0

3
0
0

1
5
0
 

2
0
0

3
0
0

3
0
0

1
5
0

1
5
0 50

5
0
0

2
0
0

2
0
0

1
5
0

2
0
0

2
0
0

3
0
0

2
0
0

3
0
0

2
0
0

2
0
0

1
5
0 5
0

1
5
0

2
0
0

1
0
0

2
C
O

2
0
0

1
5
0

1
0
0

1
5
0

1
5
0

1
5
0

1
5
0

1
5
0

1
0
0

1
0
0

1
5
0

2
0
0

3
0
0

2
0
0 50

1
5
0

W 
- 
p 
p 
m

s

N N
5
0
0 N N N 

1
0
0 N

7
0
0

2
0
0 N N

<
1
0
0

1 
/
O
O
O

1 
/
O
O
O N N

7
0
0 N N N N N N N N N N N N N N N N N N

1 
/
O
O
O N

0
0
0 N N

<
1
0
0 N N N

Y
-
p
p
m

s

3
0
0

1
5
0

1
5
0

1
5
0

1
5
0 7
0
 

3
0
0

2
0
0

3
0
0

1 
00

2
0
0 50

1
0
0

1 
50

1
5
0

1 
00

1 
50

1
0
0

1
5
0 7
0

1
0
0 5
0

5
0

50 2
0

1
5
0

1
0
0

<
2
0

1
5
0 50

1
0
0

1
0
0

T
O
O

1
0
0

1
5
0 50
'

1
0
0 5
0 3
0

1
0
0

1
0
0

1
0
0

1
5
0 30 20

Z
n
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
5
0
0 N N N N N N N

1
/
0
0
0

7
0
0 N

5
0
0 N N

7
0
0 N

Z 
r
-
p
p
m

s

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

' 
>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0
 

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

7
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

1
/
0
0
0

>
2
/
0
0
0

T
h
-
p
p
m

s

N
<2

00 20
0 N

5
0
0

<
2
0
0
 

<
2
0
0

<
2
0
0

5
0
0 N N N N

<
2
0
0

2
0
0 N N

1
/
0
0
0 N N N N N N N N N N N N

5
0
0 N N N N N N

<
2
0
0 N N N N

2
0
0 N N



T
a

o
le

 
I
I
.
 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o

n
c
e

n
tr

a
te

 
s
a
m

p
le

s
* 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t*

 
A

I 
a
s
k
a
--

c
o
n
ti
n
u
e
d

S
a
m

p
le

1
2
0
?
C
 

1
2
0
8
C
 

12
 1

 D
C 

1 
21
 1
C 

12
 1
2C

1
2
1
3
C
 

1
2
1
4
C
 

12
1 

5C
 

1
2
1
6
C
 

1
2
1
7
C

1 
2
1
8
C
 

1
2
1
9
C
 

1 
2
2
0
C
 

1
2
2
1
C
 

1
2
2
2
C

1
2
2
3
C
 

1
2
2
4
C
 

1
2
2
5
C
 

1
2
2
6
C
 

1
2
2
7
C

1
2
2
6
C
 

1 2
 2
 9
 C
 

1
2
3
0
C
 

12
31
 C

 
1
2
3
2
C

1
2
3
3
C
 

1
2
3
4
C
 

1
2
3
5
C
 

1
2
3
6
C
 

1
2
3
7
C

1
2
3
8
C
 

1
2
3
9
C
 

1
2
4
0
C
 

1 
2
4
1
C
 

1
2
4
2
C

1
2
4
3
C
 

1 
2
4
4
C
 

1 
2
4
5
C
 

1
2
4
6
C
 

1
2
4
7
C

1
2
4
8
C
 

1
2
4
9
C
 

1
2
5
0
C
 

1
2
5
1
C
 

1
2
5
2
C

L 
at

 i
 t
uc

e

60
 
29

 
36

60
 
35

 
8

60
 
44
 
17

60
 
44
 

21
60
 
42
 
15

60
 
42
 
12

 
60

 
55

 
31

 
dO

 
56
 
42
 

60
 
42

 
34

 
60
 
54
 

6

60
 
57

 
39

 
60

 
57
 
58

 
60
 
58

 
16
 

6U
 
58

 
26
 

60
 
58
 
21

6
0
 

5
a

 
25

61
 

0
1
5
 

6
1

0
9

 
61

 
0 

3
4

 
6U

 
3
9
 

41

6
0

 
5
9
 

38
6

0
 

5
5
 

45
6
0
 

4
o

 
4

8
6

0
 

5
8

 
4
7

6
0

 
5

5
 

4

6
0
 

5
4
 

1
5

61
 

0 
2

6
6

1
0

6
6

0
 

5
4

 
2
9

6
0
 

54
 

51

6
0

 
4

9
 

33
6
0
 

5
7
 

15
60

 
57

 
36

6
0
 

4
9

 
2
9

6
0

 
4
2
 

7

6
0
 

4
0

 
8 

6
0

 
4U

 
54

 
6
0
 

4
3

 
27

 
6
0
 

4
2
 

54
 

6
0

 
3

2
 

4
4

60
 

34
 

20
6

0
 

3
6

 
34

6
0
 

3
3
 

21
6
0
 

3
4
 

59
60

 
33

 
54

L
o

n
 y

 i
 t

 u
d
e

1
4
6
 

8 
55

1
4
5
 

4
8
 

c2
1

4
5

 
4U

 
51

1
4

5
 

4
0
 

4
6

1
4
5
 

4
8

 
32

1
4

5
 

45
 

12
1
4
5
 

1
0
 

4
6

1
4

5
 

11
 

6
14

5 
41

 
30

1
4
5
 

12
 

31

1
4
5
 

1
0

 
4
9

1
4

5
 

7 
29

1
4

5
 

4 
6

1
4

5
 

& 
3
3

1
4

5
 

8 
5
8

1
4

5
 

9 
15

1
4

5
 

1
6

 
56

1
4
5
 

16
 

47
1
4
5
 

18
 

2
5

1
4

5
 

16
 

4
0

1
4

5
 

1
6
 

44
14

4 
5

0
 

37
1
4
4
 

54
 

5
9

1
4

5
 

9 
23

1
4

5
 

4 
3
9

1
4

5
 

3 
31

1
4

5
 

17
 

18
1
4
5
 

1
6
 

35
14

4 
53

 
8

1
4

4
 

49
 

20

1
4

4
 

5
0

 
5
9

H
5
 

18
 

59
1

4
5

 
1
8
 

45
1

4
4

 
4

6
 

4
4

1
4

4
 

55
 

9

1
4

4
 

51
 

5
9

1
4

4
 

4
8
 

4
1

4
4

 
4
5
 

44
1

4
4

 
4

6
 

3
2

1
4

5
 

2
6

 
58

1
4

5
 

1
8

 
U

1
4

5
 

14
 

7
1

4
5

 
1
3
 

42
14

5 
1

4
 

18
1
4
5
 

8 
54

F 
e

- 
p
c 

t 
.

s

1
.0

2
.0

7
.0

2
0

.0
2

.0

2
.0

3
0

.0
3

0
.0

2
0
.0

2
0

.0

1
0
.0

3
.0

5
.0

1
5
.0

5
0

.0

2
0

.0
3
0
.0

1
5
.0

3
0
.0

3
0
.0

3
0

.0
7

.0
2

.0
5

.0
3

.0

7
.0

3
0

.0
1

0
.0

3
.0

5
.0

3
.0

1
0

.0
1

0
.0

2
.0

2
0

.0

5
.0

7
.0

1
5
.0

7
.0

3
.0

3
.0

2
.0

3
.0

3
.0

3
.0

M
g
-p

c
 t

 .
* 

s

.2
0

.3
0

.5
0

.3
0

.5
0

.5
0

.3
0

.3
0

.5
0

1 
.0

0

.7
0

.5
0

1 
.0

0
.5

0
.7

0

.5
0

.3
0

1 
.0

0
.7

0
.5

0

1 
.0

0
1 
.0

0
.5

0
1 

.0
0

.5
0

.5
0

.3
0

.5
0

1 
.0

0
.5

0

.5
0

.7
0

.5
0

.5
0

.5
0

1 
.0

0
1
.0

0
.7

0
1 

.0
0

.5
0

.5
0

.3
0

.5
0

.7
0

.7
0

C
a

-p
c
 t

 .
s

.5
0

1 
.0

0
1 

.5
0

2
.0

0
5
.0

0

1 
.0

0
5
.0

0
7
.0

0
2

.0
0

7
.0

0

5
.0

0
2
.0

0
2
.0

0
5

.0
U

2
.0

0

1 
.5

0
1 

.5
0

7
.0

0
7
.0

0
1

5
.0

0

7
.0

0
1

5
.0

0
1 

.5
0

1
0

.0
0

5
.0

0

2
.0

0
1 

.5
0

2
.0

0
2
.0

0
3

.0
0

2
.0

0
1

.5
0

7
.0

0
5

.0
0

1
0

.0
0

1
.0

0
1

0
.0

0
7

.0
0

1
0
.0

0
.5

0

7
.0

0
1

0
.0

0
2
.0

0
2
.0

0
1
.0

0

T 
i 
-p

c
 t
 .

s .5
0

0
2

.0
0

0
1 

. 
5

0
0

2
.0

0
0

1
.5

0
0

2
.0

0
0

2
.0

0
0

1
.0

0
0

2
.0

0
0

.3
0
0

.7
0
0

1
.5

0
0

1
.0

0
0

2
.0

0
0

.3
0

0

.5
0
0

.3
0
0

. 
5

0
0

1
.0

0
0

r.
 o

oo

1 
.5

0
0

1 
.0

0
0

1 
.0

0
0

1 
.0

0
0

.5
0

0

1 
.0

0
0

.5
0

0
1 

.0
0
0

2
.0

0
0

.2
0
0

1 
.5

0
0

1 
.0

0
0

2
. 

0
0

0
1 

.0
0
0

1 
.0

0
0

.5
0

0
.7

0
0

.5
0
0

.5
0
0

1 
.0

0
0

.3
0
0

.7
0

0
.5

0
0

1 
.0

0
0

.7
0
0

M
n

-p
p

m
 

s

2
0

0
3
0
0

5
0

0
5
0
0

5
0

0

5
0

0
 

5
0
0
 

5
0

0
 

5
0

0
 

1
*0

0
0

5
0
0

5
0
0

7
0

0
7

0
0

5
0

0

3
0

0
 

2
0
0
 

1
/0

0
0

 
7

0
0

 
3

0
0

7
0
0
 

1
*
5
0
0

2
0
0
 

1
*
0
0
0

3
0
0

3
0
0

2
0
0

5
0
0

7
0
0

7
0
0

7
0
0
 

7
0

0
 

5
0

0
 

5
0
0
 

1
*0

0
0

1
*0

0
0
 

1 
,0

0
0

 
1
*0

0
0
 

1
*5

0
0
 

1
*0

0
0

1 
*
0
0
0
 

1
*
0
0
0
 

1
*
0
0
0
 

1
*
0
0
0
 

7
0
0

A
g

-p
p

m
 

s

N N N N N N
5

.0
 

7
.0

 
5

.0
 

3
.0

2
0
.0

1
0
.0

5
0
.0

5
0

.0
1

0
0

.0 N
5

.0
 

1
0

.0 N 
1

0
.0

5
.0 N

1
0

0
.0

 
N N

2
.0

1 
.0 N N N N N

2
0
0
.0

 
N N N N N N N N N N N N

A 
s
-p

p
m

 
s

N N N
7
0
0
 N N N
 

N N N N N N N N N N N N N N N
 N N N

1
*0

0
0
 N N N N N N

1
*0

0
0
 

N
 N N N N N N N N N N N

A
u

-p
p

m
S

B
-p

p
m

 
S

N N N N N N N
2
0 N N

50 20
20
0

10
0

30
0 N N N N N N N

20
0 N N N N N N N N N

7
0
0 N N N N N N N N N N N N

50 50 50 50
50
0 70

1
0
0 20 50

70
0

10
0 50 50 20

1 
*
0
0
0

20
0

7
0
0

1 
*
0
0
0

50
0 20 20

2
*
0
0
0 50

10
0 50

2
0
0

3
0
0

5
0
0 70

7
0
0

2
0
0

1
0
0 20

5
0
0 50 50 70 50 70 50

1
*
0
0
0 70

1
0
0 70 70



T
a

b
le

 
II
. 

C
h
e
m

ic
a
l 

d
a

ta
 

fo
r 

n
o

n
m

a
y
n

e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o

n
c
e

n
tr

a
te

 
s
a

m
p

le
s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/

 
A

la
s
k
a
--

c
o
n
ti
n
u
e
d

CO
 

00

S
am

p
le

1
2
0
7
C
 

1
2
0
8
C
 

1 
2
1
0
C
 

12
1 
1C

 
1
2
1
2
C

1
2

1
3

C
 

1
2
U

C
 

1
2

1
5

C
 

1
2

1
6

C
 

1
2
1
 7

C

1
2

1
8

C
 

1
2

1
9

C
 

1
2

2
0

C
 

1
2

2
1

C
 

1
2

2
2

C

12
23

C
 

12
24

C
 

12
25

C
 

12
26

C
 

1 
22

7C

12
2S

C
 

12
29

C
 

12
30

C
 

12
31

C
 

12
32

C

12
33

C
 

12
34

C
 

12
35

C
 

12
36

C
 

12
37

C

1
2

3
8

C
 

1
2

3
9

C
 

1
2

4
U

C
 

1 
2
4
1
C

 
1

2
4

2
C

12
43

C

1
2
4
5
C
 

1
2
4
6
C
 

1 
2
4
7
C

1
2
4
8
C
 

1
2
4
9
C
 

1
2
5
0
C
 

1
2
5
1
C
 

1
2
5
2
C

3
a
-p

p
m

s 2
/0

0
0

2
0

0
7
0
0

7
0
U

7
0
0

70
U

7
0

0
5U

O
7
0
0

3
0

0

7
0

0
5
0
0

5G
U

5
0
0 50

5
0

0 50 70
5
0
0

3
0
0

3
0
0

7
0

0
5

0
0

5
0
0

2
0
0

3
0

0
1

0
0

1
/0

0
0

1
0
0 5
0

7
0

0
7
0
0

5
0

0
7
0
0

2
0
0

1
/0

0
0

1
5
0

2
/0

0
0

2
0

0
1 

/O
O

O

1 
/O

O
O

1 
/O

O
O

3
/0

0
0

1 
/O

O
O

1 
/5

0
0

fc
e
-p

p
m

s

N
<

2
.0

2
.0

2
.0

3
.U

2
.0

2
.0

2
.U

2
.C

<
2

.0

2
.0

<
2
.0

<
2

.0 N
<

2
.0 N N

<
2

.0
<

2
.0

<
2

.0

5
.0 N

<
2

.0 N N N N

2
.0

2
.0

<
2

.0

2
.0

2
.0

2
.0

3
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

5 
.0

2
.0

2 
.0

2
.0

2
.0

8 
i 
-p

p
m

s

N N
<

2
0

2
0 N

<
2
0

2
0

2
0

2
0 2
0

2
0 N N

2
0

5
0

2
0

2
0

2
0

3
0

' 
3

0

3
0

<
2

0 N N N

<
2
0 2
0 N N N M N N N N N N N N N N N N N N

C
d
-p

p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o

-p
p

m
S

<
1

0
<

1
0 1
0

5
0 10 1
0

3
0

0
3

0
0 2
0

2
0
0

1
0
0 1
0

1
0

1
5

0
2

/0
0

0

1 
/5

0
0

1 
/5

0
0

2
0
0

7
0
0

5
0

0

5
0

0
1

0
0 1
0

2
0 7
0

7
0

1 
/5

0
0

2
0

0 5
0

1
5

0

<
1

0
1

5
0

2
0

0
<

1
0

2
0

0

1
0

1
0
0

2
0

0 1
0

1
0 1
0

1
0 10 1
0

1
0

C 
r-

p
p

m
s

<
2

0
<

2
0

<
2
0

5
0

5
0

2
0

<
2
0

<
2

0
<

2
0

1
5
0

1
0
0 5
0

1
0
0

5
0

5
0

5
0

<
2

0
1
0
0

1
0

0
5
0

1
0

0
1

0
0

1
0
0

1
0

0 N N N
5

0
5

0
2

0

1
0
0

1
0

0
2
0 N N

2
0

1
0

0 5
0

1
0
0

2
0

2
0

<
2
0

<
2
0

<
2

0
<

2
0

C
u

-p
p

m
 

s

<
2
0

<
2
0

<
2
0 5
0

5
0

2
0

<
2
0

<
2
0

<
2
0

1
5
0

1
0
0 5
0

1
0
0 5
0
5
0

5
0

<
2
0

1
0
0

1
0
0 5
0

1
0
0

1
0
0

1
0
0

1
0
0 N N N
5
0 5
0

2
0

1
0
0

1
0
0 2
0 N N

2
0

1
0
0 5
0

1
0
0 2
0 2
0

<
2
0

<
2
0

<
2
0

<
2
0

1
0

0
0

1
0
0

3
0
0
2
0 2
0

2
/
0
0
0

1 
/
O
O
O

2
0
0

5
0
0

1
0
0

<
1
0 2
0

3
0
0

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

1
/
0
0
0

1
/
5
0
0

1
0
/
0
0
0

2
0
0 2
0

3
0
0

1 
0
0

7
0
0

3
/
0
0
0

2
0
0

1
0
0

2
0
0 2
0

2
/
0
0
0

2
0
0

3
0
0

1
/
0
0
0 5
0

5
0
0

7
0
0

7
0
0 7
0 5
0 30 50 2
0 7
0

L 
a
-
p
p
m

s

5
0 50 5
0

5
0

5
0

5
0

1
0
0

5
0
5
0

1 
5
0

7
0 7
0

<
5
0

<
5
0

2
0
0

1
0
0 N N

<
5
0

<
5
0

<
5
0

<
5
0 N
7
0 N

<
5
0

1
0
0 5
0
5
0

5
0

5
0

2
0
0 5
0

5
0
5
0

5
0

5
0

5
0

50 5
0

5
0
5
0

5
0 5
0

5
0

M
o
-
 p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

S

<
5
0 5
0

5
0

1
0
0 5
0

1
0
0

1
0
0 5
0

7
0
5
0

5
0 70 5
0

1
5
0 50 5
0

<
5
0

<
5
0 5
0

5
0

1
0
0

1
0
0 5
0

5
0

<
5
0

5
0 50 5
0

<
5
0

<
5
0 50

<
5
0

1
0
0

<
5
0

<
5
0 50

<
5
0 5
0

<
5
0 7
0

<
5
0

<
5
0

<
5
0

1
0
0 5
0

N 
i-

p
p

m
 

S
P

b
-p

p
m

 
s

N
20 50

1
0
0 30 20

2
0
0

1
5
0 50

1
5
0

1
0
0 2
0 50 70

3
0
0

3
0
0

1
5
0

1
0
0

3
0
0

2
0
0

2
0
0 50 2
0 50 20 5
0

3
0
0 50 50 50 50

1
0
0

1
0
0 10

1
0
0 50 50 70 5
0

20 20 2
0

2
0 20 5
0

<
2
0

2
0
0 5
0

3
0
0 3
0

<
2
0
7
0

5
0

1
0
0

1
5
0

5
0
0

1
5
0

2
0
0 5
0

<
2
0

<
2
0

<
2
0

1 
/
5
0
0 7
0

1
/
0
0
0

3
0
0 2
0

<
2
0

<
2
0

<
2
0

5
0
0

<
2
0

<
2
0

<
2
0

<
2
0

1
0
0 5
0

<
2
0

2
0
0 50

<
2
0

<
2
0 5
0

<
2
U 5
0 5
0

<
2
0 2
0

<
2
0

<
2
0



T
a
b
l
e
 

II
. 

C
h
e
m
i
c
a
l
 
du
ta
 
fo
r 

n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 

A 
I 
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

10
 

CJ

S
a
m
p
l
e

1
2
0
7
C
 

1
2
0
b
C
 

1
2
1
0
C
 

12
 1
1C

 
1
2
1
2
C

1
2
1
3
C
 

1
2
1
4
C
 

12
1 
5C

 
1
2
1
6
C
 

12
1 
7C

1
2
1
8
C
 

1
2
1
9
C
 

1
2
2
0
C
 

1
2
2
1
C
 

1
2
2
2
C

1
2
2
3
C
 

1
2
2
4
C
 

1
2
2
5
C
 

1
2
2
6
C
 

1
2
2
7
C

1
2
2
8
C
 

1
2
2
9
C
 

1
2
3
0
C
 

1
2
3
1
C
 

1
2
3
2
C

1
2
3
3
C
 

1
2
3
4
C
 

1
2
3
5
C
 

1
2
3
6
C
 

1
2
3
7
C

1
2
3
8
C
 

1
2
3
9
C
 

1
2
4
0
C
 

1
2
4
1
C
 

1
2
4
2
C

1
2
A
3
C
 

1 
2
4
4
C
 

1 
2
4
5
C
 

1
2
4
6
C
 

1
2
A
7
C

1
2
A
S
C
 

1
2
4
9
C
 

1
2
5
0
C
 

1
2
5
1
C
 

1
2
5
2
C

S 
o
-p

p
m

s

N ,J N N fj iN N N N N N N N N N N N N N N N N N (i N CJ N N N N N N N N N IJ N N N N N N N N N

S 
C

-p
p
rr

,
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

b
n

-p
p

m
s

N
2
/0

0
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

S 
r-

p
p
m

s

N
<

2
0
0

2
0
0

3
0

0
3U

O

2
0

0
<

2
0

0
<

2Q
O

2
0
0

2
0

0

2
0

0
2

0
0

2
0

0
2

0
0 N

2
0
0 N

2
0

0
2
0
0

<
2

U
O

2
0
0

2
0

0
<

2
0
0

<
2

0
0

2
0

0

<
2
0
0 N

<
2U

O N N

7
0
0

. 
<

2
0
0

<
2

0
0

<
2
0
0

<
2
0
0

5
0
0

3
0

0
3

0
0

3
0

0
5
0
0

5
0
0

5
0
0

5
0

0
5
0
0

5
0

0

V
-p

p
m

s

5
0

1
5
0

1
5

0
2

0
0

2
0

0

2
0

0
2
0
0

7
0

2
0

0
3

0
0

7
0 7
0

2
0
0

3
0
0

2
0

0

1
0

0
1

0
0

3
0
0

2
0

0
1

0
0

2
0
0

3
0

0
1

0
0

3
0

0
1

0
0

1
0
0

1
0
0

1
5

0
2
0
0

1
5

0

1
5

0
2

0
0

1
5
0

1
5

0
2

0
0

2
0
0

1
5
0

2
0

0
2

0
0

2
0

0

2
0

0
1

5
0

1
5

0
1
5
0

1
5

0

W
-p

p
m

s

N N N N
1
0
0 N N N N N

7
0
0 N

2
0
0 N N N N N

5
0
0 N N N N N N N N

1
5
0 N N N N N N

5
0
0
 

'

N N N N N N N N
3

/0
0

0
3
/0

0
0

Y
-p

p
m

S

2
0 5
0

5
0

1 
5

0
7
0

1 
0

0
5
0
0

1 
5
0

1
5
0 5
0

1
0
0

2
0

0
1
0
0

5
0

0 2
0

3
0 N

5
0

1
0
0

1
0

0

1 
5
0

1 
5
0

1
0
0

1
5

0 2
0

1
0

0
<

2
0

1 
5
0

5
0

<
2

0

1
5

0 5
0

2
0

0 5
0

2
0

3
0

5
0

5
0

2
0

1
0

0 5
0

2
0

0
1
0
0

1
0

0
1

0
0

Z
n
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N fj N N N N N N N N N N N N N N N N

Z 
r-

p
p

m
s

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

7
0

0

2
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0
7
0
0

2
/0

0
0

1
/0

0
0

1
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

5
0
0

>
2

/0
0

0
2
0
0

>
2

/0
0

0
5

0
0

2
0
0

>
2

/0
0

0
1
/5

0
0

>
2

/0
0

0
>

2
/0

0
0

5
0

0

>
2

/0
0

0
2

0
0

>
2

/0
0

0
1
/0

0
0

>
2

/0
0

0

1
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

>
2

/0
0

0
>

2
/0

0
0

T
h

-p
p

m
s

N
<

2
0
0 N

3
0

0 N N N N
<

2
0
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a
o
l
e
 
II

. 
C
h
e
m
i
c
a
l
 
d
a
t
a
 
to
r 

n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
AI

 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

1
2

5
3

C
 

1
2
5
4
C

 
1 

2
5

5
C

 
1 

2
5
6
C

 
1 

2
5
7
C

1
2

5
8

C
 

1
2
5
V

C
 

1 
26

U
C

 
1

2
6

1
C

 
1
2
6
2
C

1
2
6
3
C

 
1
2
6
4
C

 
1

2
6

5
C

 
1

2
6

6
C

 
1

2
6

7
C

1 
2
6
8
C

 
1
2
6
9
C

 
1

2
7

0
C

 
1
2
7
1
 C

 
1
2
7
2
C

1
2

7
3

C
 

1
2

7
4

C
 

1
2

7
5

C
 

1
2
7
6
C

 
1 

2
7
7
C

1
2

7
3

C
 

1 
2
8
0
C

 
1 

2
8
1
C

 
1 

2
8

2
C

 
1

2
ti
3

C

1 
2

8
4

C
 

1 
2
8
5
C

 
1 

2
8

6
C

 
1 

2
8

7
C

 
1
2
8
8
C

1 
2
8
9
C

 
1 

2
9

0
C

 
1

2
9

1
C

 
1 

2
9

2
C

 
1 

2
9
3
C

1
2

9
4

C
 

1 
2
9
5
C

 
1

2
9

6
C

 
1

2
9

7
C

 
1 

2
9
8
C

L
a

t 
i 

to
d

e

6
0

 
31

 
5
6

6
0

 
5
6
 

3
6

0
 

5
5
 

4
6
0
 

5
5

 
1

60
 

48
 

33

60
 

4
7
 

1
0

6
0
 

4
6
 

39
6

0
 

41
 

21
6
0
 

4
7
 

52
6
0
 

3
9

 
2

6
0
 

4
2

 
33

6
0

 
31

 
5

0
6
0
 

3
3
 

10
6

0
 

3
6
 

41
6U

 
3

3
 

2o

6
0

 
3

3
 

21
6

0
 

3
3
 

49
6
0
 

34
 

3
oO

 
3
2
 

22
6

J
 

41
1 

5

60
 

39
 

53
6
0
 

41
 

2
8

6
0
 

3
9
 

1
9

6
0

 
2

2
 

3
6

6
0
 

2
2

 
24

6
0

 
2

5
 

29
oO

 
1

o
 

2
0

6
0

 
3
2
 

50
6
0
 

3
2

 
1
6

6
0

 
3
8
 

53

6
0

 
4

0
 

5 
6
0
 

41
 

3
9
 

6
0
 

3
9

 
5
4
 

6
0

 
1

tt
 

5
0
 

6
0
 

2
5

 
14

60
 

23
 

23
6
0
 

2
3

 
51

6
0
 

4
2
 

8
60

 
40

 
34

6
0

 
4

3
 

38

6
0

 
4<

. 
2
6
 

6
0
 

4
4

 
1
6
 

cO
 

4
3
 

13
 

6
0

 
4
2
 

12
 

6
0
 

4
2
 

4
6

L
o
n
 g

i 
t 

u
d
e

1
4
5
 

13
 

10
14

4 
5
0
 

2
1
4
4
 

54
 

1
2

14
4 

53
 

11
14

4 
55

 
30

14
4 

4
7

 
3
6

1
4
4
 

45
 

24
1

4
4

 
5

2
 

9
H

4
 

53
 

2
7

14
4 

4
9
 

5
0

1
4
4
 

4
6
 

3
5

1
4

5
 

2
4
 

50
1

4
5

 
2

0
 

4
1

4
5

 
14

 
54

1
4
5
 

15
 

3
0

1
4
5
 

11
 

5
8

1
4

5
 

1
0

 
4
5

14
5 

8 
4

1
4

5
 

11
 

15
1

4
5

 
1

3
 

3
2

1
4

5
 

15
 

3
2

1
4

5
 

15
 

2
6

1
4
5
 

19
 

45
1

4
6

 
24

 
43

1
4
6
 

3
6
 

17

1
4

6
 

2
7
 

31
1
4
6
 

31
 

5
8

1
4

5
 

9 
1
9

1
4

5
 

9 
5
0

14
5 

15
 

5
8

1
4
5
 

1
6
 

5
1
4
5
 

1
3
 

49
1

4
5

 
1
9
 

3
5

1
4

6
 

2
6

 
0

1
4
6
 

3
7

 
1
5

14
6 

33
 

28
1

4
6

 
2

6
 

15
1
4
5
 

15
 

8
1

4
5

 
21

 
22

1
4
5
 

2
6

 
8

1
4

4
,1

4
 

16
14

4 
1
4
 

30
1

4
4

 
2 

13
14

4 
6 

31
14

4 
6 

26

F
e

-p
c
t 

.
s

.7
3

.0
5

.0
1

0
.0

5
.0

5
.0

5
.0

1
0

.0
5

0
.0

1
0

.0

1
0
.0

3
.0

3
.0

2
.0

7
.0

2
.0

2
.0

2
.0

2
.0

2
.0

1 
.5

3
.0

2
0

.0
5

.0
2

.0

2
.0

3
.0

2
.0

5
.0

1 
.5

2
.0

2
.0

2
.0

2
.0

2
0

.0

2
.0

5
.0

2
.0

5
.0

1
0

.0 .5
1 

.5
1

.5
1

.5
1 

.5

M 
g 
- 

p 
c 

t 
.

' 
s

.2
0

.7
0

1 
.0

0
.5

0
.3

0

.2
0

.5
0

2
.0

0
.5

0
.7

0

.7
0

.5
0

.7
0

.5
0

.5
0

.5
0

1 
.0

0
.7

0
.5

0
.5

0

.2
0

.3
0

. 
3

0
.5

0
.3

0

.3
0

.3
0

.3
0

.5
0

.3
0

.3
0

.5
0

1 
.0

0
.5

0
.5

0

.5
0

.3
0

.5
0

.5
0

1
.5

0

.2
0

.3
0

.0
7

.2
0

.2
0

C
a

-p
c
 t

 .
s 2
.0

0
1
0
.0

0
5
.0

0
7
.0

0
1

0
.0

0

1
0
.0

0
1 

.0
0

1 
0

.0
0

2
.0

0
5

.0
0

1
0
.0

0
2

.0
0

2
.0

0
2
.0

0
1
.5

0

5
.0

0
5

. 
0

0
2

.0
0

1 
.5

0
1

.5
0

2
.0

0
.2

0
- 

5
.0

0
1
0
.0

0
.2

0

.2
0

.2
0

5
.0

0
5

.0
0

2
.0

0

5
.0

0
1
0
.0

0
1
0
.0

0
1 

.0
0

2
.0

0

.5
0

1 
.0

0
1

0
.0

0
7
.0

0
1

5
.0

0

3
.0

0
2
.0

0
7
.0

0
5
.0

0
7

.0
0

T
i-
p

c
t.

s .2
0
0

.5
0

0
>

2
.0

0
0

2
.0

0
0

1
.0

0
0

1 
.0

0
0

1 
.0

0
0

.5
0

0
.3

0
0

1
.0

0
0

1
.0

0
0

2
.0

0
0

.5
0

0
.5

0
0

.7
0
0

.7
0
0

1 
.0

0
0

.7
0
0

1 
.0

0
0

1 
.0

0
0

.5
0
0

.3
0
0

.3
0
0

.3
0
0

. 
7

0
0

1 
.0

0
0

.5
0
0

1 
.0

0
0

1
.0

0
0

.5
0
0

.5
0

0
.5

0
0

.5
0
0

.2
0

0
.7

0
0

.7
0
0

2
.0

0
0

.7
0
0

1
.0

0
0

1 
.0

0
0

.1
0
0

.2
0

0
.2

0
0

.5
0

0
.2

0
0

M
n
-p

p
m

 
s

5
0

0
1 

/O
O

O
1

,0
0

0
7

0
0

50
0

50
0 

50
0

2
/0

0
0
 

50
0

1
/0

0
0

1
/
0
0
0
 

7
0
0
 

7
0
0
 

7
0
0
 

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

5
0
0

5
0
0

5
0
0

7
0
0

3
0
0

3
0
0
 

3
0
0
 

7
0
0
 

1 
/
O
O
O
 

5
0
0

1
/
0
0
0
 

1
/
0
0
0
 

1 
/
O
O
O
 

1 
/
O
O
O
 

5
0
0

7
0
0

5
0
0

1 
/
O
O
O

1
/
0
0
0

1
/
0
0
0

5
0
0

7
0
0

7
0
0

5
0
0

7
0
0

Ag
-p

pr
a 

s
A
s
-
p
p
m
 

s
A
u
-
p
p
m
 

S
B
-
p
p
m
 

S

N N
2
0
0
.
0 N

2
0
.
0

5
0
.
0 N N N N

5
.
0

N N N N N N N N N N N N N
1
0
0
.
0 N N N N N N N N N N N N N N N N N N N N

N N N N N N
5
/
0
0
0 N N N N N N N

1
0
/
0
0
0 N N N

5
0
0 N N N N N N N N N N N

1
/
0
0
0 N N N N N N N

>
2
0
/
0
0
0 N N N N N N

N N
>
1
/
0
0
0 N
50

20
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

10
0

20
0 70

10
0

10
0

10
0 50 70

<2
0 70 70 70

2
0
0 70 70

10
0 70 70 50 50 50 50 30

2
/
0
0
0 70 70 50 50 50 50 50 50 50 50 50

1
0
0 70 70 70 70 50

1
0
0 30

5
0
0

10
0

J



T
a
b
le

 
II

. 
C

h
e
m

ic
a
l 

d
a

ta
 

fo
r 

n
o

n
m

a
g

n
e

ti
c
 

h
e
a
v
y
-r

r,
 i
 n

e
 r

 a
 I

 
c
o

n
c
e

n
tr

a
te

 
s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a
ti
o
n
a
l 

F
o

re
s
t/

 
A

la
s
k
a

  
 c

o
n

ti
n

u
e

d

S
a
m
p
l
e

1
2
5
3
C

1
2
5
4
C

1 
2
5
5
C

1
2
5
o
C

1
2
5
7
C

1
2
5
8
C

1 
2
5
9
C

1 
2
6
0
C

12
61

 C
1 
2
6
2
C

1 
2
6
3
C

1 
2
6
A
C

1
2
6
5
C

1 
2
6
6
C

1 
2
6
7
C

1 
2
6
8
C

1 
2
o
9
C

1 
2
7
0
C

1
2
7
1
C

1 
2
7
2
C

1
2
7
3
C

1
2
7
4
C

1
2
7
5
C

1
2
7
6
C

1
2
7
7
C

1 
2
7
d
C

1 
2
3
0
C

12
81
 C

1
2
8
2
C

1
2
8
3
C

1 
2
8
4
C

1
2
8
5
C

1 
2
8
6
C

1 
2
8
7
C

1 
2
8
8
C

1
2
H
9
C

1 
2
9
0
C

1 
2
9
1
C

1 
2
9
2
C

1
2
9
3
C

1
2
9
A
C

1 
2
9
5
C

1
2
9
6
C

1
2
9
7
C

1 
2
9
6
C

fl
a-

pp
m

s 1
/
0
0
0

70
0 N N

7
0
0

5
0
0

7
0
0

15
0

10
0

1 
/
O
O
O

50
0

1 
/
O
O
O

2
/
0
0
0

1
/
5
0
0

2
/
0
0
0

1 
/5
00

1
/
5
0
0

1 
/5
00 70
0

7
0
0

1 
/
O
O
O

7
0
0

20
0

1
0
/
0
0
0

7
0
0

7
0
0

70
0

50
0

1 
/
O
O
O

1 
/
O
O
O

70
0

70
0

1 
/
O
O
O

>
1
0
/
0
0
0

5
0
0

1
/
O
G
O

>
1
0
/
U
O
O

2
/
0
0
0

1 
/
O
O
O

2
0
0

5U
O

30
0

30
0

70
0

50
0

c
e
-
p
p
m

s

2
.
0

2
.
0

2
.
0

2
.
0

7
.
0

7
.
0

2
.
0

<
2
.
0

<
2
.
G

2.
C

2
.
0

2.
0

<
2
.
0

5
.
0

5
.
0

3.
0

5
.
0

<
2
.
C

2
.
0

2
.
0

5
.
0

2
.
0

2.
0

2
.
0

2
.
0

2
.
0

2
.
0

3
.
0

5
.
0

3
.
0

3
.
0

3
.
0

3
.
0

3
.
0

. 
2
.
0

2
.
0

2
.
0

5
.
0

2
.
0

2
.
0

2
.
0

2 
.0

<2
 .
0

2
.
0

2
.
0

b 
i 
-
p
p
m

s

N N N N N N N N
<
2
0 N N N N N
20

N
<
2
0 N N N N N N N N N N N N N N N N

<
2
0 N N

<
2
0 N

<
2
0

<
2
0 N N N N N

C
d
-
p
p
m

s

N N N N N N N N 
'

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C 
o
-
p
p
m

S

10 10 10 50
2
0
0

1
0
0

10
0

1
0
0

15
0

2
/
0
0
0

10
0 20 10 10 10

1
5
0 10 10 50

<1
0

<
1
0 10

1
0
0 50 10 10 10 10 50 1 
0

10 10 10 50 10 10 1 
0

10 50
2
0
0 10 10

<1
 0 10 10

C
r
-
p
p
m

s

<
2
0

1
0
0

1
0
0

<
2
0

<
2
0

<
2
0

<
2
0

1
0
0 50

1
0
0 50 50

<
2
0

<
2
0 N N
50

5
0
0

<
2
0

<
2
0

<
2
0 20

<
2
0

<
2
0

<
2
0 20
 

.
20 20 20 2
0

3
0 30

5
0
0 20 2
0 20 20 20 20 50

<
2
0

1
0
0 20 20 5
0

C
u
-
p
p
m

s

10
2
0
0

2
0
0

2
0
0 70 50 50

1 
/
O
O
O

1
/
5
0
0

2
0
0

3
0
/
0
0
0

5
0
0

2
0
0

1
0
0

1
0
0

1
0
0 50

1
0
0 20 20 2
0 30

3
0
0

1 
0
0 70 20 50 10

5
0
0 3
0 30 20

1
0
0

3
0
0 20 70 20 20

5
0
0

1
/
0
0
0 30 30 30

2
/
0
0
0 30

L
a
-
p
p
m

s

50 50 50 50 50 50 50 50 50 50 50 50 50 50
2
0
0 50 50 50
N N N N N

7
0 70 70 70 70 70 70 70 70 70 70 7
0 70 70 70 70 70 70 70 50 50 50

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
1
0
0 N N N N N N N N

N
b
-
p
p
m

S

<
5
0

<
5
0

<
5
0

<
5
0 50 50

<
5
0

<
5
0 50 50

<
5
0

1
0
0

<
5
0

<
5
0

<
5
0

<
5
0

<
5
0 50 50 50

<
5
0

<
5
0

<
5
0

<
5
0

<
5
0

<
5
0

<
5
0 50

1
0
0

<
5
0

<
5
0

<
5
0

<
5
0

<
5
0

<
5
0

<
5
0 50

<
5
0 50

<
5
0

<
5
0

<
5
0

<
5
0

<
5
0

<
5
0

N 
i 
-
p
p
m

S

20 30 50
10

0 50 50
10
0

1
0
0

50
0

15
0 50 20 20 20

20
0 20 20 20 20 20 10 50

15
0

10
0 50 30 70 50 50 10 10 20

2
0
0

15
0 10 30 50 10 50

20
0 

'

20
 

.
20

<
1
0 20 20

P
b
-
p
p
m

s

N
<
2
0

<
2
0 N
50

<
2
0

<
2
0

<
2
0

<2
0

10
0

<
2
0

<
2
0

<
2
0

<
2
0

10
0

2
0
0 50

10
0 50 50 20 20 30

<
2
0

<
2
0 20

<
2
0 20 30

1
5
0

<
2
0

1
5
0

<
2
0

10
0

<
2
0

<
2
0

<2
0

<2
0 30 20 50

<
2
0

<
2
0 20

<
2
0

J J



t\) t\j t\) r\j r\j r\j T\J r\j f\j t\j t\j r\j rv> r\j t\i rv> f\j t\j t\j T\J T\J r\j jv> T\J

22222 22222 22Z22 22222 22222 22222 22222 22222

22222 22222 22222 22222 22222 ZZ2ZZ

ZZZZ2 ZZZZZ ZZZ2Z

->j Po Po PO v/i v/" Po O PO L*J U* v/i L*J c« v/i v/i PO Po po \yi PO PO INJ Po PO v/i in v/i v/i v/i -si s/i *»n kyiPUkyi^Po rv> POPO "O II
OOOOO OOC OOOOC" OOOCO COCOO OOOOO OOOOO OOOOO C. OO 3 3
OOOOO ZOOO2 OOOOO OOOOO OOOOO OOOOO OOOOO OOO OO O 2 Z O O - .

t

i/imi/il/iUg OOOOO O^O*-'1*-'1 v/iOOWO OOOOO v/i*yi^*yiv/i ^yi^yiv/iOO O^^OOv/i OOOO*-" 3 
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

PO  »  » PO PO    v> "C
»NNN NAN AA T3

pj -si OOOO -* v/i O -* -» W O -  -» >! 1^1 3
O O OOOO O OOOOOO OOOO
oz zzozz zzooo ozzzz zzozz zoooo oozzz zzooo ozzzz

V/1 ^^ I » pj f~i ^3 ^3  si V/l V/l P*J PO ^D  si s/* L*l s/* V/l PO f\J PO P*J PO P*J ^D ^3 ^D V/l < * ^3 i"^ s/1 v/l s/1 PO C3 PU PO f"l s/1

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

v/i *y> T3
O 03

ZZZZZ ZZZZZ OZZZZ ZZZZZ ZZZZZ ZZZZZ ZZOZZ

PUPUfVJPOPO POPtJPOPtJ  * f\J PO PO PO POPOPOPOPO PO  » PO PO PO POPOPOPOPO PO PO PO  * PO PO POPO PO  * PO PO Wl Cb
NNNNN NNNN NNNNN NNNNN NNNNN NNNNN NNNNN N NN N NNN TJ I
OOOOO ^»OOOO OOOOO OOOOO OOOOO OOOOO OOOOO O-'-slOO Ov/<OOO T3 t 
OOOOO OCOOO OOOOO OOOOO OOOOC OOCOO OOOOO OOOOO OOOOO 3 <"> 
OOOOO OOOOO OOOOO OOOOO OOOCO OOOOO OOOOO OOOOO OOOOO O

3

norviPo POPOPOV/I "O
OOO OOOO 3

zozoz zzozz zzzzz zzzzz zoooz ozzzz zzzzz zzzzz

 3« r'-



T
a

b
le

 
II

. 
C

h
e

m
ic

a
l 

d
a

ta
 

fo
r 

n
o
n
m

a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o
n
c
e
n
tr

a
te

 
s
a

m
p

le
s
* 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t*

 
A

I 
as

k
a
--

c
o
n
ti
n
u
e
d

S
a

m
p

le

1 
2
9
9
C
 

1 
3
0
0
C
 

1 
3
0
1
C
 

1 
3
0
2
C
 

1 
3
U
3
C

1 
3
0
4
C
 

1 
3
0
5
C
 

1
3
0
6
C
 

1 
3
0
7
C
 

1 
3
0
8
C

1 
3
0
9
C
 

1 
31
 O
C 

1 
31
 1
C 

1 
31
 2
C 

1 
31
 3
C

1 
3
1
4
C
 

1 
31
 5
C 

1 
3
1
o
C
 

1 
31

 7
C 

1 
31
 8
C

1 
3
1
9
C
 

1 
3
2
0
C
 

1 
3
2
1
C
 

1 
3
2
2
C
 

1 
3
2
3
C

1 
3
2
4
C
 

1 
3
2
5
C
 

1 
3
2
6
C
 

1 
3
2
7
C
 

1 
3
2
8
C

1 
3
2
9
C
 

1 
3
3
0
C
 

1 
33
1 

C 
1 
3
3
2
C
 

1 
3
3
3
C

1 
3
3
4
C
 

1 
3
3
5
C
 

1 
3
3
6
C
 

1 
3
3
7
C
 

1 
3
3
8
C

1 
3
3
9
C
 

1 
3
4
0
C
 

1 
34

1 
C 

1 
3
4
2
C
 

1 
3
4
3
C

La
t 

i 
tu

de

60
 
42

 
15

60
 
42

 
52

60
 
41

 
56

oO
 
38

 
40

60
 
44
 
24

60
 
43

 
31

 
oO
 
42
 
48

 
60
 
41

 
41

 
60
 
42
 
10
 

60
 
41
 
19

60
 
41

 
28

60
 
41
 
38

60
 
39

 
54

60
 
39
 
43

60
 
39

 
38

60
 
38

 
3d
 

60
 
37
 

2 
60

 
37

 
35
 

60
 
36

 
55
 

60
 
38
 
31

o1
 

7 
61
 

7 
61
 

7 
60

 
47

 
60
 
46

8 14 14 4

60
 
45
 
41

 
oO
 
51
 
24

 
60
 
52

 
30

 
60

 
54
 
25

 
60
 
44
 
17

oO
 
42
 
46
 

60
 
42

 
39
 

60
 
41

 
12

 
£
0
 
10

 
17

59
 
58
 
49

6
0

 
41

 
3*

.
6

0
 

3
9
 

4
0

6
0

 
39

 
23

6
0
 

3
9

 
2

6
0
 

3
6

 
4

7

6
0
 

3
7
 

15
6
0
 

37
 

12
6
0
 

3
7
 

4
0

6
0

 
3
6
 

51
5
9
 

55
 

44

L
o

n
g

 i
 t

 u
d
e

1
4
4
 

1
0
 

12
1

4
5

 
1
6
 

34
1

4
5

 
19

 
7

1
4

5
 

21
 

4
5

1
4
4
 

1
4

 
6

1
4

4
 

14
 

6
14

4 
4 

29
1
4
4
 

7 
15

14
4 

7 
34

1
4
4
 

1C
 

54

1
4

4
 

1
4
 

1
0

14
4 

1
9

 
32

1
4
4
 

2
0
 

21
1
4
4
 

1
3
 

b
5

14
4 

14
 

28

1
4
4
 

2 
3
o

1
4
4
 

3
4

 
14

14
4 

2
3
 

14
14

4 
2

0
 

31
14

4 
2

0
 

5

14
5 

2
1

3
1

4
5

 
2 

13
1

4
4

 
5
8
 

4
0

1
4

5
 

41
 

2
0

1
4

5
 

4
2
 

50

1
4

5
 

41
 

4
0

1
4

5
 

4
4
 

35
1

4
5

 
5
0
 

0
1
4
5
 

52
 

6
1

4
5

 
51

 
5
0

1
4

5
 

54
 

33
1

4
5

 
5

8
 

4
6

1
4

6
 

7 
2

1
4

8
 

2
8

 
1

0
1
4
7
 

5
3
 

32

14
4 

1
7

 
2

14
4 

16
 

14
1
4
4
 

9 
54

1
4

4
 

7 
3

8
1
4
4
 

3 
2

1
4

4
 

3
3

 
3
8

14
4 

2
5
 

55
1
4
4
 

2
2
 

59
1
4
4
 

2
0
 

18
1
4
4
 

24
 

56

F
e

-p
c
t 

.
s

5
.0

2
.0

7
.0

2
0

.0
5

.0

3
.0

1
.5 .7

2
.0 .7

3
.0

3
.0

1 
.5

5
.0

1
.5

2
.0

5
.0

3
.0

5
.0

3
.0

1
5

.0
1
5
.0

7
.0

3
0
.0

1 
.5

1
0

.0
7

.0
1 
5

.0
5

.0
3

.0

1
.5

1
.5

2
.0

2
.0

3
.0

5
.0

1 
.5

1 
.5

3
.0

5
.0

1
0

.0
1 

.5
5

.0
3

.0
5

.0

M
g

-p
c
 t

 .
s

.2
0

.5
0

.2
0

.2
0

.3
0

.3
0

.1
0

.1
0

.3
0

.2
0

.2
0

.2
0

.3
0

.3
0

.2
0

.3
0

.3
0

.7
0

.7
0

.7
0

.3
0

.2
0

1
.0

0
.3

0
. 

5
0

3
.0

0
.7

0
2

.0
0

.7
0

1
.0

0

.5
0

.5
0

.2
0

.3
0

1 
.0

0

.2
0

.3
0

.3
0

.5
0

.7
0

1 
.0

0
.5

0
1 

.5
0

1 
.0

0
1 

.0
0

C
a

-p
c
 t

 .
s

1
0

.0
0

2
.0

0
2
.0

0
2
.0

0
1 

.5
0

2
.0

0
2

0
.0

0
5
.0

0
1

0
.0

0
5
.0

0

1
0
.0

0
3
.0

0
3
.0

0
5
.0

0
3

.0
0

3
.0

0
3

.0
0

1
0
.0

0
7

.0
0

1
0

.0
0

7
.0

0
7
.0

0
1 
0

.0
0

5
.0

0
1

0
.0

0

1
0
.0

0
3
.0

0
3

.0
0

1
0

.0
0

1
0
.0

0

1
5
.0

0
1

5
.0

0
2

.0
0

7
.0

0
7
.0

0

7
.0

0
1

0
.0

0
1

0
.0

0
1
0
.0

0
7

.0
0

1
5
.0

0
1
5
.0

0
7

.0
0

1 
5

.0
0

1
0
.0

0

T 
i-
p

c
t 

.
, 

s .5
0
0

1
.0

0
0

2
. 

C
O

O
1 
.0

0
0

1 
.0

0
0

.5
0
0

.5
0

0
.3

0
0

.7
0

0
.1

5
0

.5
0
0

.5
0
0

.0
7
0

.5
0

0
.3

0
0

.3
0
0

2
.0

0
0

1 
.0

0
0

.7
0

0
.7

0
0

>
2
.0

0
0

>
2
.0

0
0

>
2

.0
0

0
>

2
. 

0
0
0

.5
0
0

.7
0
0

.7
0
0

>
2

.0
0

0
>

2
.0

0
0

.7
0
0

.5
0

0
.7

0
0

>
2
.0

0
0

>
2
.0

0
0

>
2
.0

0
0

.7
0

0
.5

0
0

.5
0

0
.7

0
0

.3
0

0

2
.0

0
0

.5
0
0

1 
.5

0
0

.3
0
0

.5
0

0

M
n
-p

p
m

 
s 1
/
0
0
0
 

50
0 

50
0 

70
0

1 
,0

0
0

7
0

0
1

,0
0

0
5

0
0

1 
,0

0
0

1 
,0

0
0

7
0

0
7
0
0

7
0

0
1

,0
0

0
5
0
0

1
,0

0
0

50
0

1
,0

0
0

1
,0

0
0

1
,5

0
0

7
0

0
7

0
0

1
,0

0
0

5
0
0

50
0

2
,0

0
0

 
2

,0
0

0
 

>
1
0
,0

0
0
 

2
,0

0
0

 
1

,0
0

0

50
0

50
0

1
,5

0
0

7
0

0
5
0
0

1
,0

0
0

1 
,0

0
0

1 
,0

0
0

1
,0

0
0

1
,0

0
0

2
,0

0
0

1
,0

0
0

2
,0

0
0

3
,0

0
0

1
,5

0
0

A
g
-p

p
m

 
s

A 
s
-p

p
m

 
s

A
u

-p
p

m
 

s
B

-p
p
m

 
s

N N N
2
.
0 N N N N N N N N N N N N N N N N

3
0
.
0
 

7
0
.
0

5
0
.
0 N N

1
.
0 N N N N N N N N

I 
N N N N N N N N N

5
.
0 N

N N N
5
0
0 N N N N N N

7
0
0 N N N N

2
,
0
0
0
 

1 
,
5
0
0 N N N

>
2
0
,
0
0
0
 

>
2
0
,
0
0
0

>
2
0
,
0
0
0 N N N N N N N N N N N N

5
,
0
0
0 N N N N N N N N N

N N N N N N N N N N N N N N N N N N
<2

0 N N
30

10
0 N N N N N N N N N N N N N N N N N N N N N N

5
0
0 50 70 50

1
0
0

2
0
0 50

2
0
0

2
0
0

1
0
0

2
,
0
0
0

1
0
0

10
0

2
0
0 50

1
0
0

10
0

7
0
0

15
0

2
0
0

2
,
0
0
0

3
0
0

1
,
0
0
0 50

10
0 70

15
0

10
0 30 50

1
0
0 20 50

1
5
0 70

1
0
0

1
0
0

10
0

15
0 70

2
0
0

50
0 70

1
5
0

15
0



lAl lAl UJ IX ^ VX W C« IX IX IX IX IX L« <-" IX >X t-~ IM I" *X IX IX IX IX (X IX IX IX lM IX IX IX IX IX IX IX IX lM IX IX IX

*^ *^ ix ix lx ix ix ix ix ix <x ix ix> t\j (\j (\j f\j rv (\jr\jf\Jf\j   _._  _.   _» _  _, _. o C O O O O C G o O
-* O >C OG ~*J O1* W^  *" ix f^J  * O »O oc ~sl O1* w1  *" Os.ru  fc O <G oo ~sl O* *-f> X" c*i IV -^ O <2 Ou -NJ o* v-n -T- ix ru  * O

>ji »g O »-A C -M "NJ "M ix ix 1/1 »x    tx ~-J o ^J """ ~~J ~-J -si O --JC -sj C O v/i l>- o. ~-J >-" v/* IX OJL~l*Ji^ir>J t^t^~sl~>JV/i
OOOOC OOOOO OO^J»OC; OOOCO OOOO OOOOO OOOOO OOOOO OOOOO
COOOO OOCOC OOOOC OOOOO ZCOOO OOOOO OOOOO COCOO OOOOO

AAA AAAA   AAA
r\jf\jr\>r>jf\j r>jf\jf\jf\j f\j f\> r\j r\t t\j r\jo*» f\jr\jLwf\jf\j rvj^'fvic^r^ r\j r\j r\i r\j f^ f\jr\jf\jf\jrv
..... . . . . ^ . . 2- . . . 2 . . 2 2ZZZZ ..... ..... ..... .....
OOOOO OOOO OO OO O OO OOOOC OOOOO OODOO OOOOO

-* -« A A rvi 

ZOOZZ ZZZZZ ZZOZZ ZZOOO ZZZOO ZOZZZ CZZZZ

ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ

-  o
% VI I

AAwi AA -»-«lAir>jv^i-sJ _*A fvi T5
-*  *   -* o -*-* -* * -^fvj^v/io OOOO  *\/i-*«» * _*.^_A-^O -*-^rvj_»-* -^O(\J  *  * "O
OCOOO OOZOO OOOOO ZOGCC v^iOO'Ov^i OOOOO OCOOO OOOOO 3

- -» t\j rvi-»r»jM AA->
-siv/iv/ir>jO O<^> f*J -gv/iO'J'O *siov/i -sj oj i\j rvirj rjrvirvirjrj rjrjrviv/iv/i ov/iwv^it^
OOOOO ZZZZZ OOZZO OOOOO OOOZO OOZOO OOOOO OOOOO OOOOO

OOOOO OOOOO vflOOwiO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

v/iv/iOOW v^iv/iOO Ov/iw OOw*-" "^J O < " v/1v/1^^l v/iv/iv^iv/i\/i wiv^iv/ioO OO<-/i<-nv/> 
OOOOO ZOOOO ZZOOO OOOOZ ZZOZO OZOOO OOOOO OOOOO OOOOO

wn t) 
ZZZZZ ZZZZZ ZZOZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ 3

wn-vj Ov/iv^i vn vn O v/i wiwi 
ZZOZO ZZZZZ OOOZZ ZOZZZ ZOOZO ZZZOO OOOOO OOOOO OOOOO

v/i v/i O O">I>J^ OOOO wniAi
OZZZO ZZZZO ZZZZZ ZZOOO ZOOOO ZZZOO OOOOO OOOOO OOOOO

l\) fvi>JOO -»-»AAAAAAAA f\*wiA
M «>j i\J ^ O -sj-sj OOOO fvi OO rvirjrviMfV) rjfvirjrjM v/iooi\jv/i
OZZZO OZZZZ OZOZZ ZZOZO ZOOOO ZOZOO OOOOO OOOOO OOOOO



T
a

b
le

 
II

. 
C

h
e

m
ic

a
l 

d
a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o

n
c
e

n
tr

a
te

 
s
a

m
p

le
s
/ 

C
h

u
y
a

c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t/

 
A

la
s
k
a
--

c
o
n
ti
n
u
e
d

S 
a 

IT. 
p 

I 
e

1
2
9
9
C
 

1
3
0
G
C
 

1
3
0
1
C
 

1
3
U
2
C
 

1
3
0
3
C

1
3
0
A
C
 

1
3
0
5
C
 

1
3
0
6
C
 

1
3
0
7
C
 

1
3
0
8
C

1
3
0
9
C
 

1
3
1
0
C
 

13
 1
1C
 

1
3
1
2
C
 

1
3
1
3
C

13
1 
AC
 

1 
31
 5
C 

1
3
1
6
C
 

1 
31
 7
C 

1
3
1
o
C

1
3
1
9
C
 

1
3
2
U
C
 

13
21

 C
 

1
3
2
2
C
 

1
3
2
3
C

1
3
2
A
C
 

1
3
2
5
C
 

1
3
2
6
C
 

1
3
2
7
C
 

1
3
2
8
C

1
3
2
9
C
 

1
3
3
0
C
 

1
3
3
1
C
 

1
3
3
2
C
 

1
3
3
3
C

1 
3
3
A
C
 

1
3
3
5
C
 

1
3
3
6
C
 

1 
3
3
7
C
 

1
3
3
8
C

1
3
3
9
C
 

1
3
A
O
C
 

1
3
A
1
C
 

1
3
A
2
C
 

1 
3
A
3
C

S 
0
-
p
p
m
 

s

N N

S 
C
-
p
p
m

S

N N N N N N N
 N N N N N N N N N N 10
 

10
 

10 15 50 20

S
n
-
p
p
m
 

s
S
r
-
p
p
m
 

s
V
-
p
p
m
 

s
W
-
p
p
m

s
Y
-
p
p
m
 

s
Z
n
-
p
p
m
 

s
Z 
r
-
p
p
m
 

s
T
h
-
p
p
m
 

s

10
0 10 10 10 10 30 15 15 15

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
7
0 N N N N N N N N N N N

7
0
0

2
0
0

2
0
0

2
0
0

3
0
0

2
0
0

5
0
0

5
0
0

5
0
0

2
0
0

5
0
0

5
0
0

5
0
0

5
0
0

2
0
0

2
0
0

2
0
0

5
0
0

7
0
0

1 
/
O
O
O

2
0
0 N

5
U
O N N

3
0
0 N N

3
U
O N N N N

2
U
O

5
0
0

2
0
0

5
0
0

5
0
0

7
0
0

7
0
0

7
0
0

2
0
0

5
0
0

7
0
0

5
0
0

50
1
5
0

2
0
0

1
5
0

1
0
0

10
0 50 50

10
0 50

10
0

1
0
0

10
0

15
0 50

15
0

15
0

30
0

3
0
0

20
0

3
0
0

2
0
0

30
0

2
0
0

50
0

5
0
0

50
0

50
0

50
0

50
0

30
0

30
0

1
0
0

7
0
0

50
0

15
0

15
0

15
0

20
0

2
0
0

50
0

30
0

30
0

20
0

3
0
0

<
1
0
0

2
/
0
0
0 N

10
0

<
1
0
0

1
5
0 N N N

1 
/
5
0
0 N N

<
1
0
0 N N

2
/
0
0
0 N

7
0
0

2
/
0
0
0

1
0
0

7
0
0 N

7
0
0 N N N N

1 
/
O
O
O

1
0
0 N N

1
0
0

7
0
0 N N

5
0
0

7
0
0

1
/
5
0
0

7
0
0

1 
/
O
O
O

2
/
0
0
0 N

1
/
5
0
0 N N

2
0
0 50

1
5
0

1
0
0

3
0
0

1 
00

5
0
0

1
5
0

1 
50 50

2
0
0

2
0
0 20

2
0
0

1
0
0 50

1
5
0 70 50 50

3
0
0

7
0
0

1 
50

1
5
0 50 70 70

3
0
0

3
0
0 50

1
0
0

1
0
0

2
/
0
0
0

2
0
0 70

5
0
0 70

1 
00

1
5
0 50

1
0
0

2
0
0

10
0 50 70

N N N N N N N N N N N N N N N N N N N N N
1
/
0
0
0 N N N N

1
/
5
0
0 N N N N N N N N N N N N N N N N N N

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

1
/
5
0
0

2
/
0
0
0

2
/
O
O
Q

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
O
U
O

>
2
/
O
U
O

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

N
<
2
0
0

5
0
0 N N N N

7
0
0

2
0
0

<
2
0
0

1
/
0
0
0 N N

50
0

<
2
0
0 N N N N N N N N

2
0
0 N N N N

2
0
0 N

3
0
0 N

>
5
/
0
0
0 N N N

1
/
0
0
0 N N N N N

2
/
0
0
0 N N



1 I I I I I I I I -I I I I I I I I I I I   I I I I I I I I I I I I I I I t I I I I til 
I I -I I -I 1 .1 I I I 1 I .1 -I I I I I I I I I I I t I I I I I I I I I I I I I I I - I I I

O OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
o 6 OOOOO OOOOO OOOOO OOOOO OOOOO ON-OOO OOOOO OOOOO OOOOO
I Q. r\j O w> u-< O O O O ir< O rvj f> O O O O u-> u-» O w> OOOOfVj ut (\J.O r-. OOJOOO OOOOO OOOOO
I a. v v* VVVKV v v v v v v s » s s s v s \ s s s * s s \ s s s s s
(^ I <A fvi T-rvi rvi fvj fvj «  r\j rvjrvjfM r\j «  r\j «  r\j r\j r\J T- c\J r- r«jr\jr>j f\if\j«  rvjpyj r\jr\jf\jf\jpvj
.*«. AAAA AA AA AAAAAAAAAAA

ooooz zzzzz zzzzz zzzzz zzzzo ooooz zozzz zzzzz
OOOO . OOOOO O

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
g r-.or--oo OOOOO fifiou-vr-. Oor<-Or>. u"»oooin inf\jr«.o^ O^-N-N-N- Oinorvjo ir>or*-r<-O 
Q. T-fir\jr\jr\jfOr\jfo to »- to «- IM «-f\jpyjf\j T- «- r- T-»_«-^- r-  - 
a wi
I

ZZZZZ ZZZZZ ZZZOO OOZZZ OZZZZ ZZZOZ ZZZZZ ZOZZO OOOZZ
OOOO O O OOOOO
(\jr\j.-o «- T- u"»u"»O'M'«">

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOiT> OOOu">O Or«.OOr>. O^P>-Of^

ZZZOO OOOOO OOZOO OOOOO OOOOO OOOOO OOOOO OOOZO OOOOO
oo ooooo oo oo ooooo -30000 ooooo ooaoa ooo o ooooo

zzzzz zzzzz zzzzz zozzz ozzzz zzzzz zzzzz ozzzz
o u-> a

ooooo ooooo ooooo

OO :>  »  >  rvjrOJ'Ofs. OO * O »  r^> ^Tul-OP^rO O O »  'MO' O »  rsj ro ^T inXJ^-rvlro vTtnr>--X3iO »  f>- 3O O* O
rvjrvj'Ou-i i/>irvu-»i/-<i/-» nj'Mf'irOfO fl^-ir'lrO'O rO^T^j^rin -O-OO-o-O -OOOOO OOOO«  »  »     «~ 'M
roro'^'^ fO-OMlfO^o intr>ir>i/>tr> ir>ir>LTiLr>in i/-»i/-»i/"»u">u-< i/>ir>ir>ir>ir> ir>i^>OOO OOOOO OOOOO
OOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
</i(/j(/j(/j </i(/i!/i(/ji/i ui</iv)(/i(/j (/j(/j(/j</j(/j (/j</>(/></>(/» i/> '/i 1/1 '/i to </></>a:a:a: CCCECETIQ: a: a: a: a: cc
D 3 G3 33 O3'3O3na3 OD 03 O3 13 CD O3tna3313 CD CO C3 JD 03 "D 33 LD CD J3 O3CDl/5(/J(/> </1(/>i/5(/></> (/l(/></>tOto

246



T
a

b
le

 
II
. 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o

n
c
e

n
tr

a
te

 
s
a
m

p
le

s
* 

C
h

u
y
a

c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t*

 
A

la
s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m

p
le

B
S

0
2

5
6

C
3

b
S

0
3
2
iiC

3
B

S
0
3
2
9
C

3
B

S
0
3
3
1
 C

3
B

S
0
3
5
1
C

3

B
S

0
3

5
2

C
3

B
S

0
3

5
3

C
3

B
S

0
3
5
A

C
3

B
S

0
3
5
6
C

3
B

S
0
3
5
7
C

3

6
S

0
5

2
8

C
3

B
S

0
5

2
9

C
3

B
S

0
5
3
0
C

3
B

S
0
5
3
1
C

3
B

S
0

5
3

3
C

3

B
S

0
5

3
4

C
3

B
S

0
5
3
5
C

3
B

S
0
5
3
6
C

3
B

S
0

5
3

7
C

3
B

S
0
5
3
8
C

3

B
S

0
5
3
9
C

3
B

S
0
5
A

O
C

3
B

S
0
5
A

1
C

3
B

S
0
5
4
2
C

3
B

S
0

5
5

9
C

3

B
S

0
5

&
O

C
3

O
S

0
5

6
1

C
3

B
S

0
5

6
2

C
3

B
S

0
5
6
3
C

3
U

S
0
5
6
C

C
3

B
S

O
S

d
S

C
S

B
S

0
5
6
8
C

3
S

R
0
0
0
1
 C

3
S

R
0
0
0
2
C

3
S

R
0

0
0

3
C

3

S
R

0
0
0
4
C

3
S

R
0
0
0
5
C

3
S

R
O

O
J7

C
3

S
R

O
G

G
JJ

C
3

S
R

0
0
1
0
C

3

S
R

0
0
1
 1

C
3

S
R

0
0
1
7
C

3
S

R
Q

0
1

3
C

3
S

R
0
0
1
9
C

3
S

R
0
0
2
U

C
3

d
a
- 

pp
m

s

7U
O

3
0

0
1
/0

0
0

7
0

0
1
5
0

1
/0

0
0

1
5
0

3
0

0
>

5
/0

0
0

3
/0

0
0

1
0
0

1
0
0

1
0
0

1
5
0

1
0
0

1
5
0

2
0

0
2

0
0

5
0
0

2
0

0

1
5

0
2
0
0

3
0
0

7
0
0

<
5

0

5
0
0 5
0

7
0
0

1 
/O

O
O

1 
/O

O
O

1 
/5

0
0

1
/0

0
0

1 
/O

O
O

5
0
0

2
0

0

3
0
0

5
0
0

5
0

0
3

0
0

3
0
0

5
0

0
2
0
0

2
0

0
2

0
0

3
0

0

B
e
-p

p
m

s 2
.0

2
.0

2
.0

<
2

.0
<

2
.0

<
2

.0
<

2
.0

<
2 

.0
<

2
.0

2
.0

<
2

.0
<

2
.0

3
.0

3
.0

3
.0

2
.0

3
.0

2
.0

<
2

.0
2

.0

2
.0

2
.0

2
.0

2
.0 N

2
.0

<
2

.0
<

2
.0

2
.0

2
.0

2
.0

2
.0 N N N

5
.0

5
.0

5
.0

5
.0

5
.0

5
.0

2
.0

5
.0

2
.0

2
.U

b 
i 
-p

p
m

s

N N N N N N N N N N N N N N N N
1

0
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
J
-p

p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o

-p
p

m

S

1
0
0

7
0

1
0

0
3

0
5
0

3
0

2
0

5
0

1
0

0
5

0 15 1
5 1
0

2
0 3
0

1
5

1
0

0
1

0 1
5

<
1
0

2
0

5
0

2
0

1
5 1
5

2
0

1
5

3
0

1
5

<
1

0 1
5

2
0

2
0

1
5

U 2
0

7
0

7
0 2
0

2
0

7
0 1
0

1
0

2
0 1
0

1
0

C 
r-

p
p

m
s

3
0

0
1
/0

0
0

5
0

0
1

/5
0

0
2
/0

0
0

1
/0

0
0

1
/5

0
0

2
/0

0
0 5
0

3
/0

0
0

1
5
0

5
0
0

1
0

0
1
0
0

1
0
0

1
0

0
1

5
0

1 
5
0

1
0

0
7

0

1
0

0
1

5
0

1
5
0

1
5
0

2
0

0

1
/0

0
0

1
0

0
7

0
0

1
5

0
1
0
0

2
0
0

1
5

0
1

5
0

5
0

7
0

7
0

1
0

U
7
0
0

5
0

0
7

0 7
0

7
0

1
5
0

7
0

1
5

0

C
u

-p
p

m
s

2
0

0
1 

5
0

5
0
0

1 
5
0

1 
5
0

1 
5
0

1
0
0

1 
5
0

1 
5
0

1
0

0 1
0

1
0 1
0

2
0
0

3
0

0

3
0

0
1

/0
0

0 3
0

1
0
0 3
0

3
0

0
2
0
0

3
0

0
7
0

<
1
0

2
0
0

' 
0
0

1
0

0
2
0
0 5
0

3
0

1
5

0
1 

5
0

5
0

0 5
0

7
0

7
0

1
0

0 7
0

1 
5
0

3
0

2
0 5
0

7
0

5
0

L
a

-p
p

m
s

7
0

1
0
0

1 
5

0
1 

/O
O

O
1

/0
0

0

1 
/O

O
O

1 
/O

O
O

1
/0

0
0

2
0
0

7
0

0 N N
1

0
0

1
5
0 N

2
0
0

1 
5
0

1 
5

0
3
0
0 7
0

1
0
0

1
5

0
2

0
0

3
0

0 N

7
0

0 N
1

5
0

1 
5
0

1
0
0

2
0

0
2

0
0 N N

7
0

5
0

1
0

0 N N
7
0

5
0

1
0

0
1

0
0

1
0

0
1
0
0

M
o
-p

p
m

s

N N N N
<

1
0 N N N N N N N N N N N N N

<
1
 0 N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-p

p
m

s

N N N N N N
<

5
0 N N N N N N N N N N N

<
5
0 N N N N N N N N N N N N N

7
0 N

7
0 N N 

'
50

N
5

0

5
0

7
0

5
0

7
0

7
0

N 
i 
-p

p
m

s

1
5

0 7
0

1
0

0 5
0

2
0
0

1
0

0 70 7
0

2
0
0

1
0
0 2
0 50 1
0

2
0 3
0

2
0 50 2
0

2
0 N

2
0 50 7
0

2
0 2
0 3
0

2
0

1
0

0 5
0

<
1
0

3
0 5
0

7
0

5
0

0
3

0

1
5
0

10
Q 7
0

5
0 70 3
0

3
0

7
0

3
0

3
0

P
b

-p
p

m
s

7
0

5
0

1
0
0 5
0

7
0

1
0

0
7
0

7
0

7
0

7
0

2
0 2
0

<
2
0

<
2

0
<

2
0 7
0

7
0

2
0

2
0

<
2
0

1
0

0
1
0
0 5
0

2
0

<
2
0 3
0

<
2
0

3
0

1
0

0
3

0

7
0 7
0 N N

7
0

0

3
/0

0
0 1
0

7
0

7
0
0

1
0
0 5
0

5
0

<
5
0

7
0

0
1

5
0



T
a

o
le

 
II
. 

C
h
e
m

ic
a
l 

d
a

ta
 

fo
r 

n
o
n
m

a
g
n
e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o
n
c
e
n
tr

a
te

 
s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a
ti
o
n
a
l 

F
o

re
s
t/

 
A

I 
a

s
k
a

--
c
o

n
ti
n

u
e

d

S 
a 

.-n 
p 

I 
e

B
S
0
2
5
6
C
3
 

d
$
0
3
2
5
C
3
 

8
S
0
3
2
9
C
3
 

b
S
0
3
3
1
C
3
 

6
S
0
3
5
1
C
3

fa
S0

52
8C

3 
B
S
0
5
2
9
C
3
 

B
S
0
5
3
0
C
3
 

B
S
0
5
3
1
C
3
 

B
S
0
5
3
3
C
3

B
S
0
5
3
4
C
3
 

8
S
O
S
3
S
C
3
 

B
S
0
5
3
6
C
3
 

B
S
0
5
3
7
C
3
 

B
S
0
5
3
8
C
3

B
S
G
5
3
9
C
3
 

6
S
0
5
4
0
C
3
 

B
S
0
5
4
1
C
3
 

6
S
0
5
4
2
C
3
 

B
S
0
5
5
9
C
3

6
S
0
5
6
U
C
3
 

B
S
0
5
6
1
C
3
 

B
S
0
5
6
2
C
3
 

B
S
0
5
6
3
C
3
 

B
S
0
5
6
4
C
3

B
S
0
5
6
5
C
3
 

B
S
0
5
6
6
C
3
 

S
R
O
O
O
U
3
 

S
R
0
0
0
2
C
3
 

S
R
0
0
0
3
C
3

S
R
C
0
0
4
C
3
 

S
R
0
0
0
5
C
3
 

S
R
0
0
0
7
C
3
 

S
R
O
G
0
8
C
3
 

S
R
0
0
1
0
C
3

S
R
C
0
1
1
C
3
 

S
R
0
0
1
7
C
3
 

S
R
0
0
1
8
C
3
 

S
R
0
0
1
9
C
3
 

S
R
0
0
2
0
C
3

La
t 

i 
tu

de

59
 
57
 
48

59
 
59

 
37

59
 
59

 
30

59
 

5<
S 

20
59

 
58
 
22

59
 
56

 
3o

59
 
53
 
56

59
 
52

 
24

59
 
48
 
28

59
 
51
 

10

59
 
56
 
47

59
 
57
 

5
59
 
47
 
10

59
 
51
 

17
59

 
53
 

0

59
 
54

 
54

 
59

 
56
 
12

 
59

 
57

 
20

 
59

 
5c

 
10

 
59

 
54

 
43

59
 
54

 
5 

59
 
55
 
2o

 
55

 
58
 
34
 

59
 
59

 
53
 

59
 
57

 
42

5
9
 

58
 

3
5

9
 

5
9
 

3
0

5
9

 
5
7
 

32
5

9
 

5
9

 
16

5
9
 

5
3

 
4
6

5
9

 
5
8
 

22
5

9
 

5
8
 

51
6

0
 

5
2
 

3
6

6
0
 

5
3
 

21
6

0
 

54
 

41

6
0
 

5
5

 
1
0

6
0
 

5
8
 

11
6
0
 

5
9

 
56

6
0

 
5

9
 

9
6
0
 

4
6
 

16

6
0
 

5
5
 

4
5

6
0
 

5
4
 

15
6
0
 

5
2
 

16
6

0
 

4
9

 
4

6
0

 
4

5
 

41

L
o
n
g
 i

 t
 u

d
e

1
4

9
 

3
0
 

26
1

4
7

 
5
8
 

36
1
4
7
 

5
8

 
50

1
4

8
 

1 
45

1
4
7
 

3
9

 
14

1
4

7
 

39
 

35
1

4
7

 
4
3
 

27
1
4
7
 

4
6

 
35

1
4

7
 

4
4
 

5
1

4
7

 
3

6
 

50

1
4

8
 

7 
2
5

1
4

8
 

1
0

 
19

1
4
9
 

4
7
 

25
1

4
9

 
4
8
 

53
1
4
9
 

44
 

57

1
4

9
 

44
 

55
1

4
9

 
4

4
 

15
1
4
9
 

4
2

 
30

1
4

9
 

4
0

 
11

1
4

9
 

3
9
 

3

1
4

9
 

34
 

5
1

4
9

 
3
3
 

20
1
4
9
 

3
2

 
3

1
4

9
 

3
2
 

55
1

4
8

 
8 

59

1
4

8
 

6 
35

1
4

8
 

4 
4
3

1
4

8
 

4
8
 

5
1

4
8

 
4

8
 

2
7

1
4
8
 

41
 

4
5

1
4
8
 

3
5

 
15

1
4
8
 

2
7
 

51
1

4
9

 
2 

0
1

4
9

 
2 

3
5

1
4
9
 

4 
55

1
4
9
 

6 
51

1
4

9
 

8 
2

1
4

9
 

2
9

 
59

1
4

9
 

3
4
 

32
1

4
8

 
5

0
 

17

1
4

9
 

3
9
 

30
1
4
9
 

2
6

 
17

1
4

9
 

2
6

 
8

1
4
9
 

2
5

 
49

1
4
9
 

2
7

 
4
7

F
e

-p
c
t.

 
M

y
-p

c
t.

s 3
U

.O
2
0
.0

3
0
.0

2
0

.0
2
0
.0

2
0
.0

1
5

.0
2

0
.0

2
0

.0
2

0
.0

5
.0

7
.0

3
.0

3
.0

5
.0

5
.0

1
0
.0

5
.0

7
.0

2
.0

5
.0

1
0
.0

7
.0

5
.0

7
.0

1
5
.0

5
.0

1
5
.0

7
.0

2
.0

7
.0

1
5
.0

7
.0

1
0

.0
2

.0

5
.U

5
.0

1 
.0

1
.5

7
.0

1 
.0

1 
.0 .7

1 
.0

1 
.0

s 7
.0

0
2
.0

0
2

.0
0

2
.0

0
2

.0
0

2
.0

0
2
.0

0
2
.0

0
.7

0
2
.0

0

2
.0

0
2

.0
0

.7
0

1 
.0

0
1 

.0
0

1 
.0

0
1 
.0

0
1 
.0

0
1 
.0

0
.7

0

.7
0

1 
.0

0
1 

.0
0

1 
.0

0
2
.0

0

2
.0

0
1 
.5

0
5
.0

0
1 

.5
0

1
.5

0

1 
.5

0
2
.0

0
.5

0
.7

0
.5

0

.5
0

.7
0

1 
.5

0
1 

.0
0

.5
0

.7
0

.5
0

.1
 5

.2
0

.5
0

C
a

-p
c
 t
 .

s 2
.0

0
1 
.5

0
1
.5

0
2

.0
0

2
.0

0

1 
.5

0
1 

.5
0

1 
.5

0
7
.0

0
7
.0

0

7
.0

0
1

0
.0

0
1

0
.0

0
1 

5
.0

0
3

0
.0

0

2
0

.0
0

3
0

.0
0

2
0

.0
0

1
0

.0
0

1 
5

.0
0

1
0
.0

0
1

0
.0

0
1

5
.0

0
1 
5
.0

0
1

5
.0

0

2
.0

0
1

0
.0

0
1

0
.0

0
1

0
.0

0
7

.0
0

1
0

.0
0

5
.0

0
3

.0
0

2
.0

0
5

.0
0

5
.0

0
5

.0
0

5
.0

0
5
.0

0
5
.0

0

5
.0

0
5
.0

0
3

.0
0

5
.0

0
5
.0

0

T
i-
p

c
t 

.
s

>1
 .

0
0
0

>1
 .

0
0

0
>1

 .
0
0
0

>1
 .

0
0
0

>
1

.0
0

0

>1
 .

0
0
0

>
1
.0

0
0

>1
 .

0
0
0

1 
.0

0
0

>1
 .

0
0

0

.7
0

0
.7

0
0

.7
0
0

1
.0

0
0

.7
0
0

>1
 .

0
0
0

>1
 .

 0
0

0
>1

 .
C

O
O

>1
 .

0
0
0

1 
.G

O
O

1
.0

0
0

>1
 .

0
0
0

>1
 .

0
0
0

>1
 .

 0
0

0
. 

7
0
0

>1
 .

 U
O

O
.5

0
0

>1
 .

0
0
0

>1
 .

0
0
0

.7
0
0

>1
 .

0
0
0

>1
 .

0
0

0
>1

 .
0
0
0

>
1 

.0
0

0
>1

 .
0
0
0

.7
0
0

>1
 .

0
0

0
>1

 .
0
0
0

.7
0
0

>1
 .

0
0
0

>
1

.0
0

0
>1

 .
C

O
O

>
1 

.0
0
0

>1
 .

0
0

0
>1

 .
0
0
0

M
n

-p
p

m
 

s 7
/
0
0
0
 

5
/
0
0
0
 

7
/
0
0
0
 

7
/
0
0
0
 

1
0
/
0
0
0

7
/
0
0
0
 

7
/
0
0
0

1
0
/
0
0
0
 

2
/
0
0
0

1
0
/
0
0
0

1
/
5
0
0
 

1
/
5
0
0
 

5
/
0
0
0
 

3
/
0
0
0
 

5
/
0
0
0

2
/
0
0
0
 

2
/
0
0
0
 

2
/
0
0
0
 

2
/
0
0
0
 

1
/
5
0
0

2
/
0
0
0
 

1
/
5
0
0
 

1
/
5
0
0
 

1
/
5
0
0
 

2
/
0
0
0

5
/
0
0
0
 

2
/
0
0
0
 

7
/
0
0
0
 

2
/
0
0
0
 

2
/
0
0
0

3
/
0
0
0

3
/
0
0
0

3
0
0

1
0
0

5
0
0

5
0
0

5
0
0

3
0
0

3
0
0

3
0
0

3
0
0

3
0
0

1
0
0

1
5
0

1 
50

A
g
-
p
p
m

s
A
s
-
p
p
m
 

s
A
u
-
p
p
m

s
B
-
p
p
m

s

o 2 3 7

1
0
0 15 15 2
0 1 
5

N N N N N .
0

N N .
0

N N N N N N N .
0

N N N N N N N N N N N N N N N N .
0

N N .0 .0 N .0 N .0 N .0 N

50
0 N N N N N N N N N N N N

5
0
0

2
/
0
0
0

1
/
0
0
0

>
1
0
/
0
0
0

<
5
0
0 N . N

5
/
0
0
0

<
5
0
0 N N N N N N N N N N

1/
00

0
1/

50
0 N N

1 
/
O
O
O N N

5
0
0 N N N N N

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
7
0
0 7
0 N
70

N
15
0 N

15
0 N

7
0
0

70
0

50
0

1 
/
O
O
O

7
0
0

50
0

7
0
0

7
0
0 70

5
0
0

<
2
0

<
2
0

7
0
0

5
/
0
0
0

2
/
0
0
0

1 
/
5
0
0

5
/
0
0
0

2
/
0
0
0

70
0

70
0

2
/
0
0
0

2
/
0
0
0

2
/
0
0
0

1
/
0
0
0 20

5
0
0 20

10
0

10
0 70

1
0
0 50

10
0 20

10
0 70 70 50 70

10
0 50 70 20 50 70



T
a

b
le

 
I
I
.
 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o

n
c
e

n
tr

a
te

 
s
a
m

p
le

s
* 

C
h
u
g
a
c
h
 

N
a
ti
o
n
a
l 

F
o

re
s
t/

 
A

I 
a

s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m

p
le

S 
o
~

p
p
m

 
s

S 
c
-p

p
m

 
s

S 
n

-p
p

m
 

s
S 
r-

p
p
n

s
V

-p
p
m

s
U

-p
p
m

s
Y

-p
p
m

s
Z

n
-p

p
m

s
Z 

r-
p

p
m

s
T

h
-p

p
m

s

1
7

8
4

C
 

18
1)

1 
C 

1
8

0
2

C
 

1
8

0
3

C
 

1
8

U
9

C

18
1 

2C
 

18
1 

3C
 

18
1 

AC
 

18
1 

5C
 

1f
a1

 6
C

1
8
1
7
C

 
1
8
2
0
C

 
1

8
2

2
C

 
1
8
2
3
C

**
 1 

8 
2 

5 
C 

1
8
2
6
C

 
1
8
2
7
C

>
\3

 
1

8
2

8
C

 
£

fr
 

1
8

2
9

C

^
 

1
8

3
U

C
 

1 
8 

3 
1 

C 
1
8
3
2
C

1 

1
8

3
3

C
 

18
3<

,C

1
8
3
5
C

 
1
8
3
6
C

 
1
8
3
7
C

 
1
8
3
3
C

 
1

8
3

9
C

1
8

A
O

C
1
8
A

1
C

1
8
A

2
C

B
S

J
1

2
8

C
3

8
S

0
1
2
9
C

3

B
S

0
1
3
1
C

3
 

8
S

0
1
3
2
C

3
 

B
S

0
1
3
3
C

3
 

B
S

0
1
3
4
C

3
 

8
S

0
1

3
5

C
3

dS
02

<
.3

C
3 

8
S

0
2
4
4
C

3
 

B
S

0
2
5
2
C

3
 

8
S

0
2
5
3
C

3
 

3
S

0
2
5
5
C

3

N
2
0
0
 N

S
O

U il N N

70
0 N N

30
 

15
 

3U
 

15
 

50 30 50 50 30 20 20 20 30 15 20 50 20 15 20 15 15 1
0 20 30 20 20 15 20 50 1
5 20 15 20 10 30 50 30 20 20

3U
<

2
0 20 20
N

50 3
0 N

20 20 20
 N

<
2
0
 N N N
 

N
 N

2
0

 
N N

 
N

1
0

0
 

N
 N N
 N

<
2

0
 N

<
20

<
2

0
 N

<
2
0
 N N N
 

N N

,0
0

0
 

N N
 

N
 N
 N
 

N

2
0
0

3
0
0

  
2
0
0

3
0
0

2
0
0

3
0
0

3
0
0

7
0
0

<
2
0
0

2
0
0

3
0
0

<
2
0
0

3
0
0

2
0
0

<
2
0
0 N

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

5
0
0

2
0
0

2
U
O

3
0
0

5
0
0

2
0
0

3
0
0

2
0
0

3
0
0

2
0
0

2
0
0

2
0
0 N N N N N

2
0
0 N

5
0
0

5
0
0

2
0
0

2
U
O N

1 
50 70 70

1
0
0

15
0

1
0
0

1
0
0

1
0
0

10
0

1
0
0

1
0
0

1
0
0

10
0 70

1
0
0

5
0
0

10
0

1
0
0

1
0
0

10
0

1
0
0 70

10
0

1
0
0

10
0

15
0

1
0
0

1
0
0

15
0

10
0

1
0
0 70

1
0
0

1
0
0 70

1
0
0

10
0

1
0
0 70 70

7
0
0

1 
,
5
0
0

5
0
0

7
0
0

1
,
5
0
0

N
2
0
0

20
0

1
5

0
<

1
0

0

1
0
0 N N N

<
1
0
0

<
1

0
0

 N N N N N
 

N
 

N
 

N
 N N
 

N

2
0

0
 

N N N
 

N
 N N
 N N
 

N
1

0
0

 

N
 N N
 

N
 

N
 N N N
 

ti
 N
 

N
 

N

1
5
0

2
0
0

3
0
0

1
5

0
3
0
0

3
0
0

2
0
0

5
0
0

2
0
0

2
0
0

2
0
0

1
0

0
2
0
0

1
0
0

1
5
0 5
0

1
0
0 7
0

2
0
0 70 5
0

1
5

0
1

5
0 7
0

1
5
0

1 
5
0

7
0

2
0
0

1 
5
0

1
0
0

1
5

0
1

0
0

1
0
0 N N N N N N N

7
0

7
0

1
0

0
2
0
0 70

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N 10 )0 )0 JO JO

5
0

0
>

2
,0

0
0

>
2
,0

0
0

>
2

,0
0

0
>

2
,0

0
0

>
2

,0
0

0
>

2
,0

0
0

>
2

,0
0

0
>

2
,0

0
0

>
2

,0
0

0

>
2

,0
0

0
>

2
,0

0
0

>
2

,0
0

0
>

2
,0

0
0

>
2

,0
0

0

>
2

,0
0

0
>

2
/0

0
0

>
2

,0
0

0
>

2
,0

0
0

>
2

,0
0

0

>
2

/0
0

0
>

2
,0

0
0

>
2
/0

0
0

>
2

,0
0

0
>

2
,0

0
0

>
2

*0
0

0
>

2
/0

0
0

>
2

/0
0

0
>

2
,0

0
0

>
2

,0
0

0

>
2
/0

0
0

>
2

,0
0

0
>

2
,0

0
0 50

1
0
0 N N N

7
0

2
0

1
5
0

1
5

0
3
0
0

2
0
0

1
,5

0
0

N
 

N

<
2

0
0

 
N

 

N N
 N

<
2

0
0

 N N N
 

N
 

N
 N
 N N
 

N
 

N

<
2

0
0

 
N N

 
N

 

N
 N
 

N N N
 

N
 N N N
 

N
 N



T
a

b
le

 
II
. 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
n

o
n

m
a

g
n

e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o

n
c
e

n
tr

a
te

 
s
a

m
p

le
s
* 

C
h
u
g
a
c
h
 

N
a
ti
o
n
a
l 

F
o
re

s
t*

 
A

la
s
k
a
--

c
o
n
ti
n
u
e
d

S
a
m

p
le

1
8

0
1

C
 

1
b

0
2

C
 

18
C

J3
C

 
1

8
0

9
C

18
1 

2C
 

1
8

1
3

C
 

18
1 

AC
 

18
1 

5C
 

1
8

1
6

C

18
1 

7C
 

1
8

2
0

C
 

1
8

2
2

C
 

1
8

2
3

C

**
1
8
2
5
C

 
1

8
2

6
C

 
1

8
2

7
C

 
1

8
2

8
C

 
1

8
2

9
C

1
8
3
Q

C
1

8
3

H
18

32
C

1
1

8
3

3
C

1
8
3
U

1
8

3
5

C
 

1
8

3
6

C
 

1
8

3
7

C
 

1
8

3
8

C
 

1
8

3
9

C

1
8

4
U

C
1

8
4

1
C

1
8
A

2
C

B
S

0
1

2
6

C
3

B
S

0
1
2
9
C

3

a
S

0
1

3
1

C
3

 
B

S
01

 3
2

C
3

 
B

S
01

 3
3
C

3
 

d
S

0
1
 3

A
C

3 
d

S
0

1
 3

b
C

3

B
S

0
2
A

3
C

3
 

B
S

0
2
4
A

C
3
 

B
S

0
2

5
2

C
3

 
B

S
0
2
5
3
C

3
 

B
S

0
2

5
5

C
3

d
a
-
p
p
w

s 1 
*5
00 5
0
0

7
0
0

3
0
U

30
0

2
0
0

3
0
0

70
0

1
0
0

30
0

20
0

30
0

50
0

50
0

3
0
0

30
0

1 
*
0
0
0

30
0

2
0
0

50
0

2G
U

7
*
U
O
G

3
0
0

2
0
0

5
*
0
0
0

2
*
0
0
0

50
0

30
0

3
0
0

5
0
0

3
0
0

5
0
0

70
0 N N N N N

10
0 N

7
0
0

5
0
0

5
0
0

5
0
0

2
0
U

B
e
-
p
p
m

s

N N N N N N N N N
<
2
.
0

N
<
2
.
0

N N N N
<
2
.
0

N N N N N N N N N N N N N N N N N N N N N N N

2
.
0

2 
.0

2 
.0

<
2
.
0

<2
 .
0

Bi
 -
p
p
m

s

N N
5
0 N N

3
0 N N N N N N

<
2
0 N N N N N N N N N
2
0 N N N N N N N N N N N N N N N N N N N N N N

C
d
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o
-
 p
p
m

s

50 50 7U
N

2
0

3
0 1
0

2
0

<
1
0 70 2
0 5
U

3
0

15 15 7
0

7
0

3U 3
0

50 15 3
0 15 7
0 50 50 3
0

2
0 5
0 2
0 20 2
0

3
0

1
0

7
0 1
0

2
0 10 7
0

7
0 5
0

1
0
0 2
0

7
U

1
0
0

C 
r
-
p
p
m

S

1
5
0 5
0
3
0

1
0
0

7
0

1
0
0

1
0
0

7
0

1
5
0 5
0

7
0

2
0
0

1
0
0

1
0
0 7
0

1
0
0

5
0
0

1
0
0
7
0
7
0

5
0 5
0
7
0

1
0
0

1
5
0

1
0
0

1
0
0

1
0
0

2
0
0 7
0

1
5
0 5
0

2
0
0 N
2
0 N
50
N

5
0 N

5
0
0

5
0
0

7
0
0

1
*
5
0
0

5
0
0

C
u
-p

p
m

 
s

2
0
0 10 2
0

7
0

0 1
0

2
0 50

2
0
0 3
0

20 1
0 5
0

1 
5

0
7
0

1
0

0 5
0

1 
5

2
0

3
0
0 50 2
0

2
0
0 3
0

1
5

2
0

5
0

2
0

2
0

5
0

0

7
0

2
0

3
0

2
0

5
0

1 
5

0
1 

5
0

1
5
0

2
0
0

3
0
0

L 
a
-
p
p
m

s

50 70
1
0
0

1
0
0 70

1
0
0

1
0
0

2
0
0 5
0 50

2
0
0 50

1
0
0 50
N N

7
0 N

1 
5
0 N N

7
0 50

<
5
0 70

1
0
0

<
5
0

2
0
0

1
0
0

1
0
0 50 50

<
5
0 N N N N N N H

2
0
0

3
0
0

1 
*
0
0
0

7
0
0

7
0

M
o
-
p
p
m

s

N N
2
0 N N N N N N N

0
0 N N N N N N N

<
1
0 N N N

<
1
0 N N N N N N N

<
1
0 N N N N N N N N N N N N N N

N
b
-
p
p
m

S

7
0 N N
7
0

<
5
0

<
5
0 70

1
0
0

<
5
0

<
5
0 70

<
5
0

<
5
0

<
5
0

<
5
0 N

<
5
0

<
5
0 50
N N

<
5
0

<
5
0

<
5
0

<
5
0 50

<
5
0 50 70

<
5
0 50

<
5
0 50
N N N N N N N N N N N N

N 
i-

p
p

m
 

S
P

b
-p

p
m

 
s

2
0

2
0

3
0 N N N N N N

2
0

3
0 3
0

3
0 20
N

7
0

7U 5
0 2
0

5
0

2
0 50 15 50 3
0

50 7
0

2
0 30 50 2
0 50 50 1
0

50 3
0 5
0 10 5
0

2
0

1
5

0
1
0
0 7
0

1
5
0

1
5
0

5
0

3
/0

0
0

1
*0

0
0 7
0

5
0

>
5
0
*0

0
0

7
0

0
1

0
0

1
5
0

2
0

0

2
0

0
1

0
0

3
0

2
0

<
2
0

<
2

0
1

5
0

5
0

3
0

0
1
0
0

3
0

3
0

0
2
0
*0

0
0

1
0
0 7
0

5
0

1
5
0

3
0

3
0

5
0

5
0

5
0

7
0 N

3
0 N N N

1
5

0
3
0

7
0

5
0

5
0

2
0
0

7
0



T
a

b
le

 
1

1
. 

C
h
e
m

ic
a
l 

d
a
ta

 
fo

r 
n

o
n

m
a

g
n
e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o

n
c
e

n
tr

a
te

 
s
a

m
p

le
s
* 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t*

 
A 

I 
a
s
k
a
--

c
o
n
ti
n
u
e
d

en

S
a
m

p
le

1
7
8
4
C
 

1
3
0
1
C
 

1
8
0
2
C
 

1
8
0
3
C
 

1
8
0
9
C

18
1 
2C
 

18
1 
3C

 
1
8
1
4
C
 

1
8
1
5
C
 

1
8
1
6
C

1
8
1
7
C
 

1
8
2
0
C
 

1
8
2
2
C
 

1
8
2
3
C
 

1
3
2
4
C

**
1 
8 
2 
5 
C 

1 
8
2
6
C
 

1
8
2
7
C
 

1
8
2
8
C
 

1
8
2
9
C

1
8
3
0
C
 

1
3
3
1
C
 

1
8
3
2
C
 

1
8
3
3
C
 

1
8
3
4
C

1
8
3
5
C
 

1
8
3
6
C
 

1
8
3
7
C
 

1
8
3
3
C
 

1
8
3
9
C

1
8
4
0
C

1
8
4
1
C

1
8
4
2
C

B
S
0
1
2
8
C
3

B
S
0
1
2
9
C
3

U
S
0
1
3
1
C
3
 

B
S
0
1
3
2
C
3
 

B
S
0
1
3
3
C
3
 

B
S
0
1
3
4
C
3
 

B
S
0
1
3
5
C
3

B
S
0
2
4
3
C
3
 

B
S
0
2
4
4
C
3
 

U
S
0
2
5
2
C
3
 

B
S
0
2
5
3
C
3
 

U
S
0
2
5
5
C
3

L 
a 

t 
i 
tu

de

6J
 
57
 
56
 

60
 
4o
 
48
 

60
 
4o
 
37
 

60
 
46
 
37

 
60
 
43
 
54

60
 
27

 
48
 

6U
 
39

 
26

 
60

 
15
 
41

 
60

 
30

 
36
 

60
 
37

 
31

60
 
40
 

11
60

 
21
 

1
60
 
2
0
 
35

60
 
20

 
2

60
 
19

 
55

60
 
18

 
47

60
 
16

 
27

60
 
18
 
19

60
 
33
 
19

60
 
33

 
29

60
 

31
 

54
60

 
31

 
1

60
 
36

 
4o

60
 
36

 
51

60
 
35
 
53

6
0
 
36
 
22
 

60
 
3o
 
43
 

63
 
39
 
58
 

60
 

31
 

59
 

60
 
32
 
40

6
0
 

31
 

55
60

 
32

 
54

60
 

33
 

27
5

9
 

54
 

4
7

5
9
 

5
2
 

4
6

5
9

 
5
2
 

3
8

5
9

 
54

 
55

5
9
 

5
5
 

4
2

5
9
 

5
6

 
37

5
9

 
5

7
 

44

5
9

 
5
9
 

1
59

 
5

8
 

3
5

5
9
 

5
8
 

55
5

9
 

5
8

 
31

5
9

 
5
8
 

18

L
o
n
g
i 

t 
u
d
e

1
4

5
 

2
3

 
27

1
4

9
 

1
2
 

50
1

4
9

 
12

 
45

1
4

9
 

2
4
 

57
1

4
9

 
1

8
 

40

1
4
9
 

5
8
 

18
1

4
9

 
2
8
 

23
1

4
9

 
24

 
2

0
1

4
9

 
2
4
 

3
1

4
9

 
1

3
 

2
6

1
4

9
 

13
 

59
1
4
9
 

3
7

 
42

1
4

9
 

2
7

 
22

1
4

9
 

2
6

 
2
2

1
4

9
 

4
8
 

18

1
4
9
 

4
6

 
33

1
4
9
 

4
0

 
24

1
4

9
 

3
9
 

15
1
4
9
 

3
2
 

52
1
4
9
 

32
 

49

1
4
9
 

3
6
 

47
1

4
9

 
2
9
 

32
1

4
9

 
3
2
 

0
1

4
9

 
3
0
 

45
1

4
9

 
24

 
28

1
4
9
 

24
 

2
0

1
4
9
 

22
 

27
1

4
9

 
2

8
 

2
1

4
9

 
2
7
 

33
1

4
9

 
2

7
 

7

1
4

9
 

22
 

3
7

1
4

9
 

2
0

 
53

1
4

9
 

19
 

54
1

4
9

 
1

6
 

15
1

4
9

 
16

 
37

1
4
9
 

1
7
 

0
1
4
9
 

17
 

33
1
4
9
 

1
7
 

50
1

4
9

 
1
7
 

2
5

1
4
9
 

16
 

5
8

1
4

9
 

1 
21

1
4
8
 

5
9
 

0
1

4
9

 
2
5
 

2
0

1
4

9
 

2
5

 
50

1
4

9
 

29
 

28

f 
e

-p
c
 t

 .
" 

s

2
.0

1 
.5

2
.0

1 
.0

3
.0

1 
.0

1 
.5

3
.0

1 
.0

1 
.5

2
.0

3
.0

3
.0

1 
.5

1
.5

1
0

.0
5

.0
2

.0
2

.0
5

.0

2
.0

2
.0

1 
.5

7
.0

2
.0

5
.0

3
.0

1 
.0

3
.0

2
.0

2
.0

1 
.5

2
.0 .5

2
.0 .5

1 
.0 .5

1 
.5

2
.0

2
0
.0

2
0

. 
U

2
0
.0

2
0
.0

2
0
.0

M
g

-p
c
 t

 .
s

.7
0

2
.0

0
.2

0
.2

0
.3

0

.2
0

.5
0

1 
.0

0
.3

0
.3

0

.5
0

1
. 

5
0

1
.0

0
.3

0
1 

.0
0

3
.0

0
1
.0

0
1 
.0

0
.3

0
.7

0

1 
.0

0
.2

0
.5

0
2
.0

0
.5

0

.7
0

1 
.0

0
1 

.0
0

1
.5

0
.7

0

1
.0

0
.7

0
1 

.0
0

.1
0

.2
0

.1
0

.5
0

.1
0

.2
0

. 
1
0

2
.0

0
5

.0
0

2
.0

0
2

.0
0

1
.5

0

C
a

-p
c
t 

.
s 5
.0

0
7

.0
0

7
.0

0
5

.0
0

2
.0

0

3
.0

0
3

.0
0

7
.0

0
5

.0
0

7
.0

0

7
.0

0
1 

.5
0

1 
.0

0
.7

0
1 

.0
0

2
.0

0
1 

.0
0

1
.5

0
5
.0

0
1 

.0
0

1 
.0

0
1 

.5
0

1 
.0

0
1 

.0
0

.7
0

1
.0

0
.5

0
2

.0
0

1 
.5

0
1 

.5
0

2
.0

0
.5

0
1 

.0
0

1 
.5

0
1 
.5

0

1 
.5

0
1 

.5
0

1 
.5

0
1

.5
0

1 
.5

0

2
.0

0
2

.0
0

2
.0

0
2
.0

0
1 

.5
0

T
i-
p

c
t 

.
s

>
2
.0

0
0

2
.0

0
0

2
.0

0
0

>
2
.0

0
0

>
2
. 

0
0

0

>
2
. 

0
0

0
>

2
.0

0
0

>
2

. 
0
0
0

>
2
.0

0
0

2
.0

0
0

>
2
.0

0
0

1
.5

0
0

2
.0

0
0

1
. 

5
0
0

>
2
.0

0
0

1
.5

0
0

2
.0

0
0

1
. 

0
0
0

2
.0

0
0

1 
.0

0
0

1
. 

0
0

0
1

.0
0

0
>

2
.0

0
0

1 
. 

5
0

0
>

2
.0

0
0

1
.5

0
0

1
.5

0
0

>
2
.0

0
0

>
2
.0

0
0

1 
.C

O
O

>
2
.0

0
0

1 
. 

0
0
0

2
.0

0
0

.1
5
0

.1
5

0

.1
5
0

.2
0
0

.1
5
0

.1
0
0

.1
0

0

>
1
.0

0
0

>
1
.0

0
0

>
1
.0

0
0

>
1
.0

0
0

>
1
.0

0
0

M
n

-p
p

m
 

s

3
0

0
2

0
0

2
0
0

2
0
0

3
0
0

2
0
0

3
0
0

7
0
0

1 
5
0

2
0
0

2
0
0

7
0
0

5
0
0

2
0
0

3
0
0

1 
,0

0
0

5
0
0

7
0

0
3
0
0

5
0
0

5
0
0

2
0
0

2
0
0

7
0
0

2
0
0

5
0
0

5
0
0

5
0
0

5
0
0

3
0
0

5
0
0

3
0
0

3
0
0

3
0
0

3
0
0

3
0
0

5
0
0

3
0
0

3
0
0

3
0
0

5
,0

0
0

7
,0

0
0

1
0

,0
0

0
7
,0

0
0

3
,0

0
0

A
g
-p

p
m

 

S

A
s
-p

p
m

 

s
A

u
-p

p
m

 
S

B
-p

p
m

 

s

1.
5

7
0
0
.
0

5
0
0
.
0 N N

2
0
0
.
0

1
5
0
.
0

2
0
0
.
0

1
0
.
0

7
.
0

3
0
.
0

5
0
.
0

1
0
.
0 N N

1
0
0
.
0

2
.
0

2
0
0
.
0

3
0
0
.
0 N N

2
.
0

7
0
0
.
0

3
0
.
0 N N

2
.
0

5
0
0
.
0

1
0
.
0 N N N N N N N N N N N N N N

<
1
.
0

N

N
7
0
0

7
,
0
0
0 N N

5
,
0
0
0 N N N

5
0
0

2
,
0
0
0 N N N N N

7
0
0 N

5
0
0 N N N

1
0
,
0
0
0 N N

1
,
0
0
0 N N N N N N N N N N N N N N N N N N N

N
>
1
,
0
0
0

7
0
0 N N

1
,
0
0
0

3
0
0

20
0 30

<
2
0

10
0 70 30
N N

2
0
0 N

1
,
0
0
0

50
0 N N N

1
,
0
0
0 30 N N N

1
,
0
0
0 2
0 N N N N N N N N N N N N N N N N

70
50

0
10

0 30
10

0 50
10
0 70

15
0

5
,
0
0
0

10
0

1
,
0
0
0 70 50

1
5
0

10
0

2
0
0

1 
,
0
0
0

1
,
0
0
0 70 50 70 50

1
0
0

10
0

10
0

10
0

10
0 70 50

1
0
0 50 30 20

2
0
0

50
0 70 20

<2
0

7
0
0

7
0
0

1 
,
0
0
0

1
0
0

2
0
0

10
0



OOZOO O Z Z Z Z ZZZZZ ZZOZZ Z Z Z Z Z ZZZZZ ZZZZZ ZZZZZ
oo o o o o
oj fo «M rsi oj <NJ

o ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
o 6 OOOOO OOOOO OOOOO OOOOO OOOOO OfOOOO OOOOO r>- O O O O OOOOO
I Q. O^OOO OOOOO OOOOO OOOOO OOOOO f«- OOO O O ro «- in OOOO OOOOfO

rvi rvi rvj rvj

z zzzz zzzzo zzzoz zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz
00

I </»

c

ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
ofNJOON. ir»oi>oKif». mo»/>oo of^or^-r^
f\t V <NJ »~ »~ JNJ fNJ »~ ^~ /NJ JNJ «~

2ZZOZ OOZOO ZZZZO OZZZZ ZZZZZ ZZOZZ ZZZZZ
OOOOO OO fl
K-> «- i- »- <M «-«- »-

V V V

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
Oou"»j"*o r^r>-r\jK!r>- r-oor-O ooooi^- oor-oo oor-oo ooointn oor>-r>»o r^mmK^o

c
  - ooooo oozoo ooooo ooooo ooooo ozooo ooooo oooao ooooo
e £ ooooo oo oo ooooo ooooo ooooo o ooo ooooo oooao ooooo
I Q. oj<\jrtjN"ir\i fotvj tvj'vj r\jrvjf»-fOO rovifxjmtvj rvjrvj'Vjvnrvj ro njvnnj fMrvjojrgwi rvjiOrOflfO nj'VN.tvjrvj

OOZZZ OOZZO OZOOZ ZZOOZ OZOOZ ZOZZZ ZOOZO ZZOZZ 
ojrvj O<VJ rvjfVJtvjtvj rvjoj inrvifM »o njojnj oj

r-z zr:z=z zzzoz zzzzn zzzzz z^zz^r zszzz zzzrrz
o



T
a
o
le

 
II

. 
C

h
e

m
ic

a
l 

d
a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o
n
c
e
n
tr

a
te

 
s
a

m
p

le
s
/ 

C
h
u
g
a
ch

 
N

a
ti
o

n
a

l 
F

o
re

s
t/
 

A
la

s
k
a
  
 c

o
n

ti
n

u
e

d

C
/l

CO

S 
d

ro
p

 l
e

1
7
3
5
C
 

1
7
3
6
C
 

1 
7
3
7
C
 

1 
7
3
3
C
 

17
 3
9C

1
7
4
0
C
 

17
41

 C
 

1
7
4
2
C
 

1
7
4
3
C
 

1 
7
4
4
C

1
7
4
5
C
 

1
7
4
6
C
 

1
7
4
8
C
 

1
7
4
9
C
 

1
7
5
0
C

1
7
5
1
C
 

1
7
5
4
C
 

1 
7
5
5
C
 

1
7
5
6
C
 

1
7
5
7
C

1
7
5
8
C
 

1
7
5
9
C
 

1
7
6
1
C
 

1
7
&
2
C
 

1
7
6
3
C

1
7
6
4
C
 

1
7
6
5
C
 

1
7
6
6
C
 

1
7
6
7
C
 

1
7
6
6
C

1
7
6
9
C
 

1
7
7
0
C
 

1
7
7
1
C
 

1
7
7
2
C
 

1
7
7
3
C

1
7
7
4
C
 

1
7
7
5
C
 

1
7
7
6
C
 

1
7
7
7
C
 

1
7
7
8
C

1
7
7
9
C
 

1
7
8
0
C
 

1
7
8
1
C
 

1
7
8
2
C
 

1
7
8
3
C

6
a
-p

p
m

s

1 
50

1 
00

2
0

0
3
0
0

5
0

0

5
0

0 70 70
1

0
0 70

5
0
0

5
0
0

7
/0

0
0

3
/0

0
0

1 
/O

O
O

2
/0

0
0

5
0

0
7

0
0

1 
/O

O
O

3
0

0

2
0
0

3
0
0

2
0
0

1 
/O

O
O

3
0

0

7
0

0
<

5
0

7
0

0
1

/5
0

0
1 

/O
O

O

2
0

0
7

0
0

<
5

0 N
2

0
0

<
5
0

3
0
0

50
0

5
0

0
5U

O

2
0

0
3
0
0

3
/0

0
0

<
5

0
1
5
0

B
e

-p
p

m
s <
2
.0 N

<
2
.0

<
2
.0 N N N N N N N N N N N N N N

<
2
.0 N N

<
2

.0 N N N N N
<

2
.0

<
2

.0 N N N N N N N N N Ni N N N N N N

B
 i

 -
p

p
m

s

N N N N
<

2
0

2
0 70
N

1
0
0

<
2

0 N N N N N N
<

2
0 N

<
2
0 N N N N N N N N N

<
2
0 N N

<
2

0
. 

N N N N N N N N N N N N N

C
d
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N ,M N N N N N N N

C
o

-p
p

m
s

N
7

0 N

0
0

0
0 50

2
0
0

7
0
0

2
0
0

5
0

0 1 
5

1 
i

0
0

2
0
0 2
0 1
0 10 15 1 
5

3
0

0 50 50
3
0
0 5
0

70 70 20
3
0
0 20 2
0 70 30

3
0
0

5
0

0 50 70 20
0
0

1
0
0 5
0

2
0
0

1
0
0 30

5
0

0 50

C 
r-

p
p
m

s

1 
50

5
0

0 20 2
0

1
0

0 20 30
<

2
0 20 50

1
0

0
1

5
0

<
2
0

1
0
0

1
0
0 7
0

1
5

0 7
0

1
0

0 30 70 50 7
0

1
0
0

1
5

0

1
5

0 50
1
0
0

1
0
0

1
0

0 50 7
0

70 7
0

1
0
0

2
0
0

1
0

0 7
0 30 7
0 2
0

3
0

0
1

0
0

<
2
0 50

C
u
-p

p
m

s

2
0

1
0
/0

0
0 7
0

2
0

0 20 10 2
0

3
0

0 30
5

0
0 10 1 
5

20
2

/0
0

0 2
0

1
0

1
0
0 1 
5

5
0

2
0
0

1 
50 2
0

1 
0

0
1 

5
0 30

5
0
0

1 
50

1 
/O

O
O

1
/5

0
0

7
0
0

2
0

0 7
0

7
0
0

1 
/5

0
0

1 
/O

O
O

3
0

0 20 20 50 20 7
0

2
0

0
5

/0
0

0
1 

50
1 

50

L
a
-p

p
m

s

7
0 N N

1
0

0
1

0
0

1 
50

2
0
0 N N

50

N N
1

0
0

1
0
0

1 
50

1 
0

0 N
<

5
0

7
0 N N N

7
0

5
0 N

7
0 N

<
5

0
1

0
0

<
5

0

7
0

1
0

0 N
: 

N N N
1 

5
0

1 
5

0
7

0
1 

5
0

1 
5

0 N

1
0
0 N N

M
o
-p

p
m

s

N N
' 

0
0 N N N N N N N N N N N N N N N N N N N N N N N N
10

N N N N N N N N N N N N N N N N N

N
b

-p
p

m
s

5
0 N N

50
<

5
0 50 50
N

<
5
0 50 50

<
5
0

<
5
0 N

1 
50

<
5

0 N
5
0

<
5
0

<
5

0

<
5

0
<

5
0 50

<
5

0
<

5
0 70
N

50 50
<

5
0 50

1 
00

N N N N
5

0
<

5
0 N

5
0

5
0 N

<
5
0 N N

N 
i 
-p

p
m

s

15 50 N N N

15
1

0
0

2
0
0

1
0
0

1
0

0 15 30
N

3
0

0
0
0 N N N

20
1

0
0 20 15

1
0
0

3
0 30 30 20

1
0

0 20 2
0

3
0 20 50 70 30 50 15
N

30 30

1
0

0
1
0
0 N

2
0

0 20

P
b
-p

p
m

i

<
2
0

1
0

0 30
1

0
0

7
0

0

5
0
0

2
/0

0
0

7
0

0
1

/5
0

0
7
0
0 50 2
0

2
0

0
3

0
0

2
0

0

1
0

0 20
2

0
0 30

1
5

0 20
1

0
0

2
0
0 7
0

2
0

1
0

0
<

2
0 50

2
0
0

2
0
0

2
0

0
2

0
0 N

<
2

0
2

0 30 20 2
0 20

1
0

0

3
0

0 5
0 N

1
0

0
<

2
0



T
a
b
l
e
 
II

. 
C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
Al
 a
s 

k 
a
-
-
c
o
n
 t

 i
 n
u
e
d

S
a
m
p
l
e

1
7
3
5
C
 

1
7
3
o
C
 

1
7
3
7
C
 

1
7
3
8
C
 

1
7
3
9
C

1
7
4
0
C
 

1 
7
4
1
C
 

1.
7 
42
C 

1
7
4
3
C
 

1 
7
4
4
C

1
7
4
5
C
 

1
7
4
6
C
 

1
7
4
6
C
 

1
7
4
9
C
 

1
7
5
0
C

1
7
5
1
C
 

1
7
5
4
C
 

1
7
5
5
C
 

1
7
5
o
C
 

1
7
5
7
C

1
7
5
8
C

 
1

7
5

9
C

 
1

7
6

1
C

 
1

7
6

2
C

 
1
7
6
3
C

1 
7
6
4
C

 
1 

7
6
5
C

 
1 

7
6
6
C

 
1

7
6

7
C

 
1

7
6

8
C

1
7

6
9

C
 

1 
7
7
0
C

 
1

7
7

1
C

 
1

7
7

2
C

 
1

7
7

3
C

1
7

7
4

C
 

1
7

7
5

C
 

1
7

7
6

C
 

1
7

7
7

C
 

1
7

7
3

C

1
7
7
9
C

 
1
7
d
O

C
 

1
7
8
1
 C

 
1

7
8

2
C

 
1

7
8

3
C

L
a

ti
 t

u
d

e

6
0
 

51
 

17
6

0
 

51
 

2
0

6
0

 
5

3
 

4
2

6
0
 

5
3

 
1

6
0

 
5
6
 

2
6

6
0

 
5
4
 

4
4
 

6
0

 
5
6
 

2
8
 

6
0

 
5
7
 

1
9

 
6

0
 

5
7
 

1
7

 
6U

 
5
8
 

2

6
0

 
5
6
 

4
3

6
0
 

5
6
 

3
9

6
0

 
4
0
 

4
2

6
0
 

4
0
 

4
5

6
0

 
41

 
1
0

6
0
 

4
2

 
44

6
0

 
5

7
 

2
6

0
 

5
7

 
2

60
 

5
7
 

2
6
0
 

5
4
 

1
0

6
0

 
5
4
 

31
6
0
 

5
4

 
5

9
60

 
53

 
48

6
0
 

51
 

35
6
0
 

51
 

35

6
0

 
5
8
 

4
7

6
0

 
5
5
 

54
6U

 
5
7
 

15
6
0
 

5
6

 
4
5

6
0
 

5
6

 
2
6

6
0

 
5
5
 

5
4

6
0

 
5
4
 

4
6

6
0
 

54
 

2
3

6
0

 
5
5
 

1
0

6
0
 

5
6

 
41

6
0

 
5

6
 

7
6
0
 

5
9
 

5
2

6
0
 

5
7

 
28

6
0

 
5
8
 

4
7

6
0

 
5

8
 

11

6
0
 

5
7

 
5

9
 

6
d
 

5
6

 
24

 
6

0
 

5
6
 

32
 

6
0

 
5
7
 

2
o
 

6
0

 
5
7
 

14

L
o

n
 g

 i 
tu

d
e

1
4

6
 

34
 

4
0

1
4

6
 

3
4

 
34

1
4
6
 

2
6

 
5

1
4
6
 

21
 

24
1

4
6

 
1

8
 

5

1
4
6
 

19
 

6
1

4
5

 
5
5
 

2
5

1
4

6
 

4 
57

4 
38

4 
22

1
4

6
1

4
6

1
4

6
 

12
 

52
1

4
6

 
55

 
57

1
4
9
 

1
8
 

3
5

1
4

9
 

1
8
 

55
1
4
9
 

1
8

 
1
8

1
4
9
 

1
7
 

3
5

1
4

5
 

8 
2
9

1
4
5
 

8 
4
7

8 
18

7 
22

1
4
5

1
4
5

1
4

5
 

b 
2
0

14
5 

5 
3
7

1
4

5
 

6 
2
5

1
4

5
 

1
2

 
42

1
4

5
 

1
2
 

57

1
4

5
 

2
0

 
2
d

1
4

5
 

2
7

 
1
0

1
4

5
 

1
6

 
51

1
4
5
 

1
6

 
5

0
1
4
5
 

1
6
 

52

1
4

5
 

16
 

3
6

1
4
5
 

16
 

17
1
4
5
 

1
7

 
36

1
4

5
 

1
8

 
9

1
4

5
 

1
8

 
3
7

1
4

5
 

1
8
 

33
1

4
5

 
21

 
39

1
4
5
 

2
5
 

4
6

1
4

5
 

2
5
 

27
1
4
5
 

2
7
 

1
4

1
4

5
 

2
7
 

9
1

4
5

 
2
3
 

54
1

4
5

 
2

9
 

1
1
4
5
 

2
4

 
1

0
14

5 
24

 
43

F 
e

-p
c
 t
 .

 
M

g
-p

c
 t
 .

s

1
.5

5
.0 .7 .7

1 
.5

1
.0

7
.0

3
U

.O
7

.0
1

0
.0

2
.0

2
.0

2
.0

3
0

.0
3

.0

1 
.0

1
.0

1
.5

1 
.0

1
0

.0

1 
.5

2
.0

1
0

.0
1

.5
5

.0

2
.0

1
.5

7
.0

2
.0

2
.0

3
.0

1
.5

5
.0

1
5
.0

2
.0

3
.0

1 
.0

1 
.0

2
.0

2
.0

1
0

.0
5

.0
2

.0
2

0
.0

2
.0

" 
s

.5
0

1 
.0

0
.2

0
.2

0
.2

0

.2
0

.1
0

.1
0

.1
0

.2
0

.2
0

.7
0

.5
0

.3
0

.5
0

.2
0

.3
0

.5
0

.5
0

.2
0

.5
0

.3
0

.3
0

.7
0

1 
.0

0

.7
0

. 
7

0
.3

0
.7

0
.7

0

.3
0

.3
0

.7
0

1 
.5

0
.5

0

1 
.5

0
.5

0
.3

0
.3

0
.3

0

.3
0

2
.0

0
1

.0
0

.1
5

.7
0

C
a

-p
c
 t
 .

s 5
.0

0
2
.0

0
.7

0
2
.0

0
1 
.5

0

1 
.5

0
1 

.5
0

.2
0

.5
0

7
.0

0

1 
.0

0
.5

0
2

.0
0

2
.0

0
1

0
.0

0

5
.0

0
1 
.0

0
2
.0

0
2

.0
0

2
.0

0

1 
.5

0
2
.0

0
2
.0

0
1 

.5
0

.7
0

5
.0

0
7
.0

U
5
.0

0
3

.0
0

1
.5

0

3
.0

0
5

.0
0

2
.0

0
1

.5
0

5
.0

0

7
.0

0
3

.0
0

2
.0

0
1 

.5
0

2
.0

0

2
.0

0
5

.0
0

5
.0

0
.5

0
3
.0

0

T 
i-
p
c
t.

s

2
.0

0
0

.1
5
0

.5
0
0

1 
.0

0
0

>
2
.0

0
0

2
.0

0
0

2
.0

0
0

.3
0
0

1 
.0

0
0

1 
.0

0
0

>
2
.0

0
0

1
.0

0
0

2
.0

0
0

1 
.0

0
0

>
2
.0

0
0

>
2
.0

0
0

.7
0
0

1
.5

0
0

1 
.0

0
0

1 
.5

0
0

.7
0

0
1

.0
0

0
>

2
.0

0
0

1 
.0

0
0

1 
.0

0
0

2
. 

C
O

O
.1

5
0

2
.0

0
0

1
.5

0
0

1 
.0

0
0

2
.0

0
0

>
2
.0

0
0

.3
0
0

.3
0
0

1 
.0

0
0

.2
0
0

2
.0

0
0

1
.0

0
0

.7
0

0
2

.0
0

0

2
.0

0
0

1 
.0

0
0

2
.0

0
0

.5
0
0

.5
0
0

M
n

-p
p

m
s

2
0
0

2
0
0

1 
50

2
0
0

2
0
0

2
0
0

1 
50 50

1
0
0

1 
50

2
0
0

2
0
0

3
0
0

1 
50

5
0

0

2
0
0

1 
50

2
0
0

3
0
0

1 
50

1 
50

3
0
0

1 
50

3
0
0

5
0

0

3
0
0

2
0
0

3
0
0

2
0
0

3
0
0

3
0

0
2
0
0

2
0
0

5
0
0

3
0
0

3
0
0

2
0
0

2
0
0

2
0
0

2
0

0

2
0

0
5

0
0

5
0
0 7
0

2
0
0

A
g
-p

p
m

 
s

A 
s
-p

p
m

 
s

A
u
-p

p
m

s
B

-p
p

m
 

s

N
7.

0 N N
20

0.
0

5.
0

50
.0

15
.0

50
.0

10
.0 N N N
7
.
0

5
0
0
.
0

2.
0 N

7.
0 N

2.
0

N N
1
5
.
0

N N

1.
0

N
<1
 .
0

2.
0

2
.
0

1.
0

7
.
0

<
1
.
0

<
1
.
0 N

<1
 .
0

N N N N

1
0
0
.
0 N

2
.
0

2.
0 N

N
<
5
0
0 N N

1
/
5
0
0

70
0

>
2
0
/
0
0
0

2
0
/
0
0
0

>
2
0
/
0
0
0

7
,
0
0
0

3
,
0
0
0

7
0
0 N

7
0
0

1 
,
5
0
0 N N N N

1
,
0
0
0 N N N

1
,
0
0
0 N N N N N N N N N N N N N N N N N N N N N

N N N N
2
0
0 N N N

<2
0 N N N N N

1
,
0
0
0 N N N N N N N

<
2
0 N N N N N N N N 20 N N N N N N N N

20
0 N N N N

50
<2
0 20 20 30 20 20
N

20 20 30 30
10
0 30

1
5
0 50

2
0
0

20
0

20
0 50

2
0
0 30

2
0
0 70 50

50
0

1
,
5
0
0 70 70 70

15
0 70

15
0 50

30
0

30
0 50 70

15
0

1
0
0

30
0

20
0 20

<2
0

1
,
0
0
0



ssz

r\j M M INJ INJ ojroruro'^ _»_> . ._. ->_._»_>_> OCCOO OOOOO 
*O OO "^ &  *-n *^ L* IVt  * O >C (X ->J O* *«n *^ Orf f\>  » O -O Oo -«J o ^/i ^UMINJ *O

2 2 2 Z 2 22222 22222 22222 22222 22222 22222

AAAAAAA

OOO2O ZOOZO O O O 2 v/i 2OOOO OZ«-nOO 2OCOO 2^«^O2 ZZOZ2

to
3 

-» -> Ml
% * n

A O fV> ^/> r\J AAA'O
v/i w t»iroO O r\Jt»io r\j roo w< M -^r\ji\jivt»iti«i 3 

OOOZO OOOZO 2O2ZO OO22O ZZOOO ZOZZO O 2 2 2 O ZOZZO OOOOO

crcrcco oococ ooooo oooc'O ccroco crcoco ooooo ooocc ooooo
OOOOO OOOOO OOOOO OOOOO OOOOO GOOOO OOOOO OCOOO OCOOO

I </» "D 

 ^ ^ MOO Ocn-^-^o OOO"^"-" -^-^O"^O O"^v/iOui ov/i-Miy<-^ \ji -*J 0 -^ \si \s\ -*J ~*J ~*J \s< \J\ >y» *J\ w l\> 3
ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo

I
</> T3 

A A A T3
->t^-k-'Ui->->->-' -  rsj -> r\j roM3
OO^nOOOOOO O O \s> O OO

ZOOOO OOZOO OOZOO 2 2 O 2 2 ZZZZ2 OZZZZ ZZZOZ ZZOZZ Z2ZOO

I 
</> T3

vnOO^^O ^iiyivyi^^O O»^^^>ti>i^J u»^<WUiv/> -sjMUiv/iv/i ^^-Nj^^Oro UI^IUIUIIAI v/iuiti>i»>or>o vyiv/ivn^^O
ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo

zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz

OOOOO OOOOO OOOOO OOOOO OOO^iro OOOOO OOOOO OOOOvn OOOOO
ooooo ooooo ooooo oooco ooooo ooooo ooooo oooco ooooo
ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo

oooooooooo oo o o ooo
ZOOOO OOOZO OOZZZ ZZZZZ OOZZZ 20222 ZOZZZ ZZZZZ ZOZOO



T
a

o
le

 
II
. 

C 
h 

e 
rc 

i 
c 

a 
I 

d
a
ta

 
fo

r 
n
o
n
m

a
y
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o
n
c
e
n
tr

a
te

 
s
a

m
p

le
s
* 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t*

 
A 

I 
a 

s 
k
a

--
c
o

n
 t

 i
 n

u
e

a

S
am

p
le

1
6
9
G
C
 

1
6
9
1
C
 

1
6
9
2
C
 

1
6
9
3
C
 

1
6
9
4
C

1
6
9
5
C
 

1
6
9
6
C
 

1
6
9
7
C
 

1
6
9
e
C
 

1
6
9
9
C

1
7
0
0
C
 

1
7
0
1
C
 

1 
7
0
2
C
 

1
7
0
3
C
 

1 
7
0
4
C

1
7
0
5
C
 

1
7
0
6
C
 

1
7
U
7
C
 

1
7
0
8
C
 

1
7
U
9
C

1
7
1
0
C
 

17
1 
1C
 

1 
7
1
2
C
 

1
7
1
3
C
 

1 
7 
1
4
C

1
7
1
5
C
 

1
7
1
6
C
 

17
1 
7C
 

1 
7
1
3
C
 

1
7
1
9
C

1
7
2
0
C
 

1
7
2
1
C
 

1
7
2
2
C
 

1
7
2
3
C
 

1
7
2
4
C

1
7
2
5
C
 

1
7
2
6
C
 

1 
7
2
7
C
 

1
7
2
8
C
 

1
7
2
9
C

1
7
3
0
C
 

1
7
3
1
C
 

1 
7
3
2
C
 

1
7
3
3
C
 

1
7
3
4
C

D
a
-p

p
m

s

7
0

0
1 

xO
O

O
7

0
0

7
0
0

5
0

0

7
0

0
3
0
0

3
0

0
1 

,0
0
0

1
x
0

0
0

7
0
0

7
0

0
5

0
0

5
0

0
5
0
0

5
0
0

3
0

0
3

0
0

5
0
0

5
0
0

2
0

0
5
0
0

2
0
0

5
0

0
5
0
0

5
0
0

5
0
0

2
0

0
3

0
0

5
0
0

3
0

0
5
0
0

2
0

0
3
0
0

5
0
0

2
0
0

5
0
0

2
0

0
2

0
0

5
0

0

2
0
0

2
0

0
1

5
0

1
0

0
7

0
0

b
e

-p
p

m
s <
2

.0
<

2
.0

<
2
.0

<
2
.0

<
2 

.0

<
2

.0
<

2
.0 N

<
2

.0
<

2
.0

<
2
.0

<
2

.0 N N N N N N
<

2
.0

3
.0 H

<
2
.0 N

<
2

.0
<

2
.0 N N

<
2 

.0 N N N
<

2
.0

<
2

.0 N
<

2
.0

<
2

.0
<

2
.0 N N

<
2

.0 N N N N N

d 
i 
-p

p
m

S

N N N N N N N N N N

<
2

0 N N N N N N N N N N N N N N N N N N N N N N
<

2
0 N N N

2
0 N N

<
2
0 N

2
0 N N

C
d

-p
p

m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o
-p

p
m

s

N
3

0
1 

5
<

1
0

<
1
0

<
1
0 N

<
1
0

1
0

<
1
0

<
1

0
<

1
0

2
0

7
0 1
0

2
0 N

<
1
0 N N

5
0

2
0

2
0

<
1
0

<
1
0 1
0

0
0 3
0

5
0

7
0 7
0

2
0 1
0

1
5

3
0

1
0

<
1
0

2
0 5
0

7
0

7
0 5
0

5
0 1
0

1 
5

C 
r-

p
p

m
s

5
0

2
0

5
0

3
0

5
0

2
0

1 
5
0

1
0

0
5

0
2
0

3
0

0
1 

5
0

1
5

0
1

5
0

1
5

0

5
0 5
0

7
0

1
0

0 3
0

1
0

0
5

0
1

5
0

3
0

0
7

0

7
0

1
0
0

1
0
0

1
5

0
5

0
0

1
5

0
2

0
2
0
0

3
0

0
2

x
0

0
0

3
0

0
5

0
0

7
0

0
1

0
x
0

0
0

3
x
0

0
0

7
,0

0
0

1 
0
,0

0
0

2
x
0

0
0

2
0

0
1

0
0

C
u

-p
p

m
s

0
0 2
0

2
0

0
 0 1
0

1 
5

0
0

0
0 1 

5
0

 0 1
0

1
0

2
0

3
0

7
0

1
0 N

0
0

0
0 1
0

7
x
0

0
0

3
0

0
1

x
5

0
0 1
0

1
0 1
0

0
0 1
0

1 
xO

O
O

3
0
0

2
0

0 5
0

0
0 3
0

3
0

0
0 3
0

2
0

0
0 2
0

1
5 1
0

1 
5

1 
5

2
0
0

L 
a
-p

p
m

s

1
5

0
3

0
0 N

1
0

0 N N N N

1
0

0

7
0 N

2
0

0 N N N N
7

0 N

2
0

0 N N N N N N N N N N N N N N

1
5

0 N

2
0

0 N
5

0
2

0
0

<
5
0 N N N N N

M
o
- 

p
p
m

s

N N N N

0
0 N N N N N N N N N N N N N N N N N N N

0
0 N N N N N N N N

<
1
0 N

1
0 N N N N N N N N N

N
b

-p
p

m
s

<
5

0 5
0 N N

<
5

0 N N N

<
5
0

<
5

0 N N N
<

5
0 N N

<
5

0 N N N N N N N
<

5
0

<
5

0 N N N N

<
5

0 N
<

5
0

7
0 N

7
0 N

5
0

5
0

<
5

0

<
5
0

<
5

0
<

5
0

<
5

0
<

5
0

N 
i 
-p

p
m

s

N
2

0 10 15 5
0

15 10
N

2
0

0
0 15 15 3
0

7
0 1
5

2
0 N N

2
0 N

7
0

3
0

3
0

0
0 N

15 1
0

5
0 3
0

7
0

3
0 3
0

0
0 1
5 5
0 N

1
5

3
0

1
0
0 3
0 5
0

1
0
0

2
0

2
0 2
0

P
b
-p

p
m

s

5
0

3
0

0
3
0

3
0

7
0

0

5
0 3
0 N

5
0

3
0

2
x
0

0
0 3
0

5
0

2
0

0
1

5
0 N

5
0

2
0

<
2
0

<
2
0

7
0
0

<
2

0
<

2
0

3
0

0 2
0

2
0

5
0

0
2

0
2

0
0

5
0
0

<
2
0

<
2
0

<
2

0
2

0
0

1 
xO

O
O

<
2
0 N

3
0
0 N

2
0

3
0

0 N
3

0
0

2
0
0 7
0

) ^ J )

  
.) .' ; ) j O

i



T
a

tt
le

 
II
. 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o
n
c
e
n
tr

a
te

 
s
a

m
p

le
s
* 

C
h
u
y
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A

la
s
k
a

 c
o

n
ti
n

u
e

d

S
a
m

p
le

La
 1

it
u

d
e

L
o

n
y
it
u

d
e

1
6
9
G
C

1
6
9
1
C

1
6
9
2
C

1
6
9
3
C

1 
6
9
4
C

1
o
9
5
C

1
6
9
6
C

1
6
9
7
C

1 
6
9
8
C

1 
6
9
9
C

1
7
0
D
C

1
7
0
1
C

1
7
0
2
C

1
7
0
3
C

1
7
0
4
C

1
7
0
5
C

1 
7
0
6
C

1
7
0
7
C

>
.
 

1
7
0
8
C

t
V
 

1
7
0
9
C

cn <J
 

1
7
1
0
C

1
7
1
1
C

1
7
1
2
C

1 
71
3C

1
7
1
4
C

1 
71

 5
C

1 
7
1
6
C

1
7
1
7
C

1
7
1
6
C

1 
7
1
9
C

1
7
2
0
C

1
7
2
1
C

1 
7
2
2
C

1 
7
2
3
C

1 
7
2
4
C

.1
 7
2
5
C

1 
7
2
6
C

1 
7
2
7
C

1 
7
2
8
C

1 
7
2
9
C

1
7
3
0
C

1
7
3
1
C

1
7
3
2
C

1
7
3
3
C

1 
7
3
4
C

60 6U 60 60 eo 60 60 6
0 6
0 60 6
0 60 6
0 60 o
O 60 6
0

6
0 6
0

60 60 60 6
0 6
0

6
0

60 60 60 6
0
6
0

6
0 60 60 60 6
0

60 6
0

6
0 6
0
6
0 60 6
0

oO 6C 60

42 4
2

4
4

44 4
5

4
8 45 44 4
3

4
3

4
5 4
6

4
6

4
5 4
3

41 4
2

41 4
6

4
7 51 51 5
0 42 4
3

4
3 44 4
6 4
6

4
7 47 4
8
5
0 53 54 53 53 51 52 5
0 54 50 53 48 49

3
7 33
9

38 24

2
37 44 53
2

44 4
6 4

2
8 34 28 4
8

4o 42 17 32
1

47 59 3
8 52 13 14 4
5 8

31 36 4
8 42 32 30 34 18
6 0

47 16 59 54 57

1
4
6

14
6

1
4
6

14
5

14
6

1
4
6

14
6

14
6

1
4
6

14
6

1
4
6

1
4
6

14
6

14
6

1
4
6

14
6

1
4
6

14
6

14
5

1
4
5

1
4
6

14
6

1
4
6

14
6

1
4
6

1
4
6

1
4
6

14
6

1
4
6

1
4
6

1
4
6

14
6

14
o

1
4
6

1
4
6

1
4
6

1
4
6

1
4
6

1
4
6

14
0

T
4
6

14
6

1
4
6

14
6

1
4
6

5 4 3
59
2 1 5 8

13 1 
4

17 16 18 19 41 39 30 29 54 54 31 31 31 37 33 31 29 27 25 21 19 15 11 17 15 15 13 16 10 18 24 24 25 29 33

4 6 5 3
11 52 28
6

40 33 30
5

50 41
6 2

52 23 42 1 
7

41
7

57 21 25 12 24 55
5

15 13 25 42 28 19 25 58 18 25 41 18 25 59 41 12

F
e

-p
c
t 

.
s

. 
5

1 
.5 .7

1
.0

1 
.0

1
.5

1 
.0

1
.0

1 
.5

1 
.0

1
.0

1
.5

2
.0

5
.0

1 
.5

1 
.5 .7

1 
.0

1 
.0

1 
.0

3
.0

2
.0

2
.0

1 
.0

1 
.0

1 
.5

1 
.0

2
.0

2
.0

3
.0

2
.0

5
.0

1 
.0

1 
.5

2
.0 .7

1 
.0

1
.5

3
.0

2
.0

2
.0

2
.0

2
.0

2
.0

1 
.5

M
y
-p

c
t 

.
s

.1
 5

.1
5

.2
0

.3
0

.2
0

.3
0

.2
0

.2
0

.3
0

.2
0

.3
0

.5
0

1
.5

0
.7

0
.3

0

.2
0

.2
0

.2
0

.3
0

.2
0

1 
.0

0
1 

.0
0

.7
0

.2
0

.3
0

.3
0

.2
0

.7
0

.2
0

.3
0

.7
0

.3
0

.3
0

.2
0

.5
0

.2
0

.5
0

.3
0

1 
.0

0
.5

0

.5
0

.7
0

.3
0

.2
0

.3
0

C 
a
-p

c
 t
 .

s

.7
0

1 
.0

0
1 
.0

0
2

.0
0

1
.5

0

1
.0

0
.3

0
.2

0
2

.0
0

.5
0

3
.0

0
3
.0

0
2

.0
0

2
.0

0
.5

0

.5
0

.2
0

.2
0

5
.0

0
5

.0
0

3
.0

0
3
.0

0
3
.0

0
.1

5
.1

5

.2
0

.1
0

2
.0

0
.5

0
.5

0

2
.0

0
1

.0
0

.7
0

1
.5

0
1 

.0
0

1
.5

0
.5

0
.7

0
1
.5

0
1 

.0
0

1
.0

0
.5

0
1 

.0
0

.7
0

1 
.0

0

T
i-
p

c
t.

s .3
0
0

1 
.5

0
0

.3
0
0

.5
0
0

.5
0
0

.3
0

0
.3

0
0

.3
0

0
.5

0
0

.7
0
0

.5
0
0

.3
0
0

.5
0
0

1
.0

0
0

.5
0
0

.5
0
0

1
.5

0
0

.7
0
0

.3
0
0

.3
0

0

.2
0
0

.3
0
0

.2
0
0

.3
0
0

1
.0

0
0

1
.0

0
0

.5
0

0
.5

0
0

.5
0

0
.2

0
0

.7
0

0
.2

0
0

1
.0

0
0

2
.0

0
0

.7
0
0

>
2

.0
0

0
.5

0
0

1
.5

0
0

1
.5

0
0

.5
0

0

1
.5

0
0

.5
0
0

1
.5

0
0

1
.5

0
0

1
.0

0
0

M
n

-p
p

m
 

s

1 
5
0

30
0

5
0

0
50

0
7

0
0

2
0

0
2
0
0

20
0

2
0

0
20

0

2
0
0

30
0

50
0

30
0

50
0

70
0

2
0
0

50
0

50
0

70
0

1 
,0

0
0

1 
,5

0
0

7
0

0
50

0
50

0

50
0

50
0

70
0

3
0
0

50
0

5
0

0
20

0
30

0
30

0
5

0
0

30
0

3
0

0
50

0
3

0
0

20
0

20
0

2
0
0

1
,0

0
0

20
0

20
0

A
g

-p
p

m
 

s
A 

s
-p

p
m

 
s

N
1.
0 N N N N N N

<1
 .
0

N

5
0
.
0 N N

5
.
0 N N N N N N

5
.
0 N

1
.
5 N N N N N N

<1
 .
0

N 1.
0 N

7
.
0

3
0
.
0 N N

5
.
0 N N

2
.
0 N

1
0
0
.
0 N

1 
.0

N
1
0
,
0
0
0 N N N

5
0
0

<
5
0
0

7
0
0 N N

2
,
0
0
0

5
,
0
0
0 N N N N N N

7
0
0

5
0
0

7
0
0 N N N N N N N N N

  
N N N

7
0
0

2
,
0
0
0 N N

7
0
0 N

1 
,
0
0
0

2
,
0
0
0

1
,
0
0
0

7
,
0
0
0

1
,
5
0
0 N

A
u

-p
p

m
 

s

N N N
 N N N N N N N

5
0

 N N
<

20
 N N N N N N N N N N N N N N N
 N N
 N N

2
0

 
5

0 N N
 

N N N N N
7
0
 N N

B
-p

p
m

 
s

20 30 30 50 30 30 50 50
50

0 50

50
0 50 20

70
0 20 30 20 30

1
5

0
30

0 20
20

0 20 30 30 20 30 30 20 20 30 20
0 20 20 20 30 20 20 20 50 30 30

20
0 50 50



O~ O- O O O O- O~ O- O~ O~ O-O~O~C-O O- O~ O- O~ O- 

 O -J v/i fv    O * Oo -o o v/i UJ fv<  » O O Oo -o o~ * "

COOOcn ZOOOO OOV^ZZ

rvj «n « 3
* . T3 3

->J A O w AA =?
OrviOO"^ rvjrvjrvjrvj MV/I 3 «c
cozoz ^oczz zzzzz zzzzr: zsrzoo oozzz zzzzz zzooz zzzzz 3

O C OCC OOOC2 CCOOO OOOOC OOOOO OOOOO OCOOO
ozzo ooozz zoooo zzzzz ooooo ooooo ooooo ooooo ooooo

roOv/i'OO Ov/^OOO O<^>OOO O«-"OO<"n v/iv/iO>^iO -w>^i>^i-W">J -^wv>i<^>v/i ->Jv>i\^s^i-^ 
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

O OOOOOOOOO<^>OOOOOOOOO OO O . O
ozzzo ozooo ooooo ooooo ooooz zoozz zzozz zzzzz zzzoz

I
in -o

-* _»_«rvj ru-»ro nj r\j oj -» ojrvJrorvj ui v^ v^> ui -* rvj-* -»  »r\) -* rvj-*rvj » u 
>^i«^i«^>v/lO O«^>OIVJ->J OOO«^>M v/iOOOO OOOOO V/1OO<-'<O OJOO«^»->J vyi->J«^iL^v/l OJO«^>OV/1 3 
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

O ->J O <^> O
O O O O O

ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZOZZZ OZOOZ ZZOZ

»**»* HH**H *H»HH H»HHH ***** ***** ***** ***** **** TJ
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO ->JOOOO T3
OOOOO OOOOO COOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 3
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOC OOOOO OOOCO

O 000 000 000 0000
zozz ooozz zzzoz oozzz zozzo ozzzz ozozo zo



OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO ZZOOO ZOZOO
O O u"> f^ N. i/> O O u-» "1 f»- O O O O i/irsi P\I o IM rg IM rvi oj ru rg rst oj IM rg rvjOOOO O u-> O O INI O
O <vi r- OO r- i/> O r- «  V    VV V V V INJ K> cu «  O «  rg in v r-

O O O Z Z OOOu-iO u-iu-iOOO OOOOu-i u-iOZOZ ZO O Z Z Z O O Z O ZOOOZ O Z Z O Z
O O >/> fSJ in O »- W» r- r- O O K>
f\J »- »  r- OJfM

E ZOOOZ ZZOOO OOOZO OZOOO OOOOO OOZOZ ZZOOZ ZZZOO OOZOO
Q. ir»>/>i/> i/->>/>i/-> i/\i/>i/\ \f\ inmi/>>/> I/>N.I/>I/"»»/> I/M/> N. tr»tr> out >/>»/ > >/>>/>
Q. VV VVV VVVV V VVV r- r-VVVVV
I « 

6 ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZOZ ZZZOZ ZZZZZ ZZZZZ
a IM <- 
a v
I <«
o
z:

ZZOOZ ZZOZZ ZZZZZ ZOZOO ZOOZZ ZZZZZ ZZOOZ ZZZZZ ZZZZO
6>/>^.rw oo>/>o>/> i/^o o
Q.V «-«-»-V VfVJ »-
a

OOO>n>n OOOOO OOOOO OOOOO OW»OOO OO«T»OO OOOOO OinOOO OOOOO

cxirtv-* O «~v-- *  v v v«-*v vvvvvv
a *
I at *-

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
6 rviOojrsiiM rorvjojf-.fl rvjON-OO N-mOmO o^ l^J'^J^r> I/M/II/IK-IN. rvjrsjOojrsi (Mi/>iMK>m ininrsiOoj
Q. V N. »-rOfvihOrvj»- v  - V V f\i
a
I  «

OOOZZ OOOOO OOOOO Ou-iu-iO^ ZOOO>^ u-iOOOZ ZOOOO OOCJOZ
o<M»/> »-i/>O»->/> «     O O N^ f\j^-«  O O^.O»-
»- V«-VVOJ»- rsl T- T-

ZZOZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ

ZZZOZ ZOOZZ ZOOOZ ZZZOZ ZZZZO ZOZZZ ZZOZO ZZOZZ 
ru r\io OOfVj O rvipw r\ir» <M

OOOO O OO OOOO OOOOO OOOOOOO OOOOO
..     z z z zz.zz zzz«« z.«.« ..... .z.». .«z«z .....

r\jr\j (\jf\j ixi rsj^Nj r\jn*jr\jro r\jf\j(%j(%jpo rwi\if\ji\i POf\j ^\j r\jr\jixi r^'NJ
VVVV V VVV VVVVV VVVV

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
OOOOO OOOOO OOOOO OmOOO i/iini/ioin Ou">u">uiu-v
OOOOO OOi/>OO OO^~ryi/> Or  N"> r»- 'xj «  r     r\i »  « .  « '   

O «  <\i ro ~* '.n-o^.'OO O«  'XJ'O-^T i/>or»-DOO O »  ro 1^1 ~J i/><5f--oO'> O «  -NJ ro ir> <jr>-oooo ^-'vjiorv.o
 *x "*r ^ ~*y "^ *^ *^ N^ ^y >j m m m i/"» i/% >/^ >y^ >/^ m m ^o *O ^o o *o o O ^o O o r^» rw f^- pw N- fv, rw f^- f*_ oo oo ^O no oo oo
 oooo-o -oo-oo^o o-oo-oo -ooo-oo -ooo-o-o oo-o-o-o -oo-o-oo <j-o-oo-o -oo-oo-o

259



T
a

b
le

 
II
. 

C
h

-e
n

ic
a

l 
d

a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e

 a
v
y
-m

in
e
r

a 
I 

c
o

n
c
e

n
tr

a
te

 
s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/

 
A 

I 
a
s
k
a
--

c
o
n
ti
n
u
e
a

S
a

m
p

le

1
6
4
U
C
 

1
6
4
1
 C

 
1
6
4
2
C
 

1
6
4
3
C
 

1
6
4
4
C

1
6
4
5
C

 
1 

6
4
0
C

 
1
6
4
7
C

 
1 

6
4

8
C

 
1
6
4
9
C

1
6
5
0
C
 

1
6
5
1
C
 

1
6
5
2
C
 

1
6
5
3
C
 

1
6
5
4
C

1
6
5
5
C

 
1 

6
5

6
C

 
1

6
5

7
C

 
1 

6
5

8
C

 
1

to
5

9
C

1 
6
6
0
C
 

1 
6o
1 

C 
1
6
6
2
C
 

1
6
6
3
C
 

1
6
6
4
C

1 
6
6
5
C
 

1
6
6
6
C
 

16
to

7C
 

1
6
6
8
C
 

1
6
6
9
C

1
6
7
0
C
 

1
6
7
1
C
 

1
6
7
2
C
 

1
6
7
3
C
 

1
6
7
5
C

*
*
1
6
7
6
C
 

1
6
7
7
C
 

1
6
7
8
C
 

1
6
7
9
C

**
1 
6
8
0
C

**
1 
6 
8 

1 
C

*
*
1
6
8
2
C
 

1
6
8
5
C
 

1t
o8

7C
 

1 
6
8
9
C

L
a

t 
i 

c
o

d
e

61
 

4 
3
9

61
 

5 
5
8

61
 

4 
4
9

6
0

 
5

7
 

4
9

6
0
 

5
7

 
38

6
0

 
5
a
 

4
0

61
 

2 
13

61
 

2 
2
7

2 
24

1 
51

61 61 61
 

5 
5
7

61
 

1 
2
6

6
0
 

5
3
 

12
61

 
5 

13
61

 
6 

12

61
 

5 
54

6
1
1
1
 

8
61

 
1

3
1

3
6

0
 

5
3
 

12
61

 
1

0
 

51

6
1
1
1
 

2 
6
0
 

5
3
 

1
4
 

6
0
 

5
4
 

1
2
 

6
0
 

54
 

1
3

 
oO

 
5
3
 

9

6
0
 

51
 

2
3

6
0

 
51

 
2

7
6
0
 

5
2
 

1
3

6
0
 

51
 

2
8

6
0

 
4
3
 

52

6
0
 

4
8
 

5
3

6
0
 

5
5
 

2
7

6
0
 

5
5
 

1
8

6
0
 

5
7

 
2
6

6
0

 
5

3
 

47

6
0

 
3

9
 

52
6

0
 

3
9
 

3
0

6
0

 
3
8
 

4
7

6
0
 

3
7

 
34

6
0
 

3
8

 
3
9

6
0

 
4
0
 

2
6

6
0
 

41
 

3
0

6
0

 
4
0
 

4
3

6
0
 

3
9
 

18
6
0
 

41
 

4
9

L
o
n
y
i 

t 
u
d
e

14
7 

22
 

3 
1

4
7

 
23

 
49

 
1

4
7

 
2
5
 

25
 

U
7

 
22

 
4 

1
4

7
 

2
5

 
39

1
4

7
 

28
 

4
9

1
4

7
 

2
0
 

50
1
4
7
 

20
 

44
1

4
7

 
21

 
54

1
4
7
 

24
 

52

1
4
7
 

21
 

22
1

4
7

 
28

 
44

1
4

5
 

54
 

2
7

14
7 

1
9
 

41
1

4
7

 
1 

7 
22

1
4

7
 

17
 

4
1

4
7

 
1

3
 

53
1

4
7

 
1 

3
0

1
4

5
 

55
 

56
14

7 
10

 
56

1
4

7
 

3 
3
6

1
4
5
 

56
 

2
1

4
5

 
5
8
 

3
14

5 
57

 
54

1
4

5
 

59
 

4
7

1
4

5
 

53
 

48
1
4
5
 

53
 

41
1
4
5
 

57
 

47
0 

2
3 

7
1

4
6

1
4

6

1
4

6
 

5 
35

1
4
6
 

1
2
 

0
1
4
6
 

6 
3

1
4

6
 

1
2

 
14

1
4

6
 

4 
23

1
4

6
 

5 
49

1
4

6
 

8 
4
9

1
4
6
 

1
0

 
33

1
4

5
 

5
8

 
22

1
4

5
 

5
5
 

4
7

1
4

5
 

5
3

 
51

1
4

5
 

5
0
 

52
1

4
6

 
0 

15
1
4
6
 

15
 

11
1

4
6

 
9 

16

F
e

-p
c
t 

. 
rt

g
-p

c
 t
 .

s 2
0
.0

5
.0

1
0

.0 .5 .5

1 
.0

5
.0

1
0
.0

1 
.0

2
.0

1 
.0

1 
.5

5
.0

1 
5

.0
3

.0

1
.5

1
.5

2
.0

7
.0

1 
.0

1 
.0

2
.0

1
.5

2
.U

1
.5

1 
.0

1 
.0

1 
.5

1 
.0

1
.0 .7

3
.0

5
.0

3
.0

2
.0

1 
.5

1 
.0

1 
.5

3
.0

2
.0

2
.0

1
.5

1 
.0

1
.5 .5

s

.0
7

2
.0

0
.1

0
.3

0
.2

0

.3
0

.5
0

.2
0

.2
0

.2
0

.3
0

.5
0

.5
0

.1
0

.5
0

.3
0

.5
0

.2
0

.2
0

.3
0

.3
0

.2
0

.2
0

.2
0

.3
0

.2
0

.2
0

.2
0

.2
0

.2
0

.1
5

.2
0

.1
5

.1
5

.1
0

.2
0

.5
0

.2
0

.2
0

<
.0

5

.2
0

.1
5

.1
 5

.7
0

.1
0

C 
a

-p
c
 t

 .
s

.1
5

2
.0

0
.5

0
,1

 5
.1

0

.5
0

.2
0

.1
0

.3
0

.2
0

.5
0

.2
0

7
.0

0
<

.1
0

.3
0

.1
5

1 
.5

0
1 

.5
0

7
.0

0
5
.0

0

1 
.5

0
7

.0
0

5
.0

0
7
.0

0
7
.0

0

5
.0

0
5
.0

0
3
.0

0
7

.0
0

.3
0

5
.0

0
1 

.0
0

1 
.5

0
3
.0

0
5
.0

0

5
.0

0
7
.0

0
2
.0

0
3
.0

0
1 

.0
0

3
.0

0
2

.0
0

3
.0

0
.3

0
.1

0

T 
i-
p
c
 t

 .
s .5

0
0

2
.0

0
0

.7
0

0
.7

0
0

.3
0
0

.5
0

0
.5

0
0

1
.5

0
0

1 
.5

0
0

1
.5

0
0

1 
.5

0
0

1
.0

0
0

2
.0

0
0

1 
.5

0
0

1 
.0

0
0

1 
.5

0
0

.7
0

0
2
.0

0
0

>
2

.C
O

O
1

.0
0

0

2
.0

0
0

>
2
.0

0
0

2
.0

0
0

2
.0

0
0

1 
.0

0
0

.7
0
0

1 
.0

0
0

.5
0

0
1 
.5

0
0

.2
0
0

.2
0

0
.7

0
0

1 
.0

0
0

>
2
.0

0
0

.7
0
0

.5
0
0

.1
5
0

.5
0

0
2
.0

0
0

1 
. 

5
0
0

1 
.5

0
0

1
.5

0
0

.3
0

0
.7

0
0

.2
0
0

M
n

-p
p

m
 

s

1 
50

3
0
0

3
0
0

1 
5

0
1

5
0

2
0
0

1 
5

0
1 

0
0

1 
5
0

1 
5
0

2
0
0

2
0
0

2
,0

0
0

2
0
0

2
0
0

1 
50

2
0

0
1 

50
5
0
0

2
0
0

1 
5

0
7

0
0

5
0

0
3

0
0

5
0

0

5
0

0
5
0
0

5
0

0
7

0
0

7
0

0

7
0
0

3
0
0

2
0
0

5
0
0

5
0
0

5
0

0
5

0
0

3
0
0

5
0

0
5

0
0

7
0
0

7
0
0

5
0
0

2
0
0

1
0

0

A
g
-p

p
m

 
s

A
s~

p
p

m
 

S
A

u
-p

p
m

 
s

)-
p
p
m

 
S

2
0
.
0

7
0
.
0

<
1
.
0 N

<1
 .
0

N
5
.
0

3
0
.
0 N

2.
0 N N

5
.
0

2
0
.
0 N N N N

1
0
0
.
0 N

1
5
.
0

1
.
0

2
0
.
0 N N N N N

2
0
.
0

N

2
0
.
0

3
.
0

5
.
0

2
.
0

1
.
5 N N

1
0
.
0 N N N N N N N

5
/
0
0
0

3
/
0
0
0

5
0
0 N N N

3
/
0
0
0

1
0
/
0
0
0 N N N

<
5
0
0

1
5
/
0
0
0

7
0
0 N N N N

1
5
/
0
0
0 N N

5
/
0
0
0

1
/
0
0
0

3
/
0
0
0

2
/
0
0
0 N

2
/
0
0
0 N

1
/
5
0
0

1 
/
O
O
O N

1 
/
5
0
0

2
0
/
0
0
0

2
0
/
0
0
0

2
0
/
0
0
0

3
/
0
0
0

<
5
0
0

7
/
0
0
0

5
/
0
0
0 N

1
0
/
0
0
0 N N N

1 
/
O
O
O

N
1
0
0 N N N N N N N N N N N N N N N N

2
0
0 N N N

1
0
0 N N N N N N N N N

<
2
0 N N N N N N N N N N N N

<2
0

2
/
0
0
0 70 3
0

2
0

3
0 50 3
0

7
0 5
0

5
0
3
0

7
0
0 3
0

70 7
0
7
0

1
/
0
0
0

2
0
0

2
/
0
0
0

7
0
0

1
0
0

1
0
0 50 7
0 50

2
0
0 5
0

7
0
0

1
0
0

7
0

5
0
0

<
2
0 2
0

2
0 50

1
/
5
0
0

1
5
0

3
0
0

1
0
0

1
0
0

1
0
0

5
0
0 50 30



O* O* O* O- O* 0*0*0*0*0* O* O- O* O* O* O* O* O- O* O* o*O*O*O*O* 0*0*0*0*0* O*O*O*O*O* O* * /* *-n »~n v/i
iMiMiMO>ii»j LMi^if^rvrvj rjrjrvrviro ro »   » » __*_»._* -^    cj O o O ooooo o o   c o   o
 O --J v/» ^ »JJ  < O -^ Oo -M O* en ^ f-j  * C-COO-N/O* *^i ^ L« rv    O »O Oo -g o* v/> *- LM rv  ' O-C-OO-JO*

z Z z 2? z z z z «j n &iz!2?z^ 21 z z z o o « ? z z z

A -  -* 
   1/J v/> O O
ooooo

A A AA LM»^i->jrj-»c«iL~ir>jrj-» AA v^Ov-n
ro-^jnjrj njrorvi v/> OOOOO OOOLMO O v/>cviiAif\j ->JOOO
00002: ooozo ooooo ooooo ozzzz ooooz ooooz zzzzz

AAA AAAA A»-»
v/itAjf>j rw rsjPwv/* i^iv/* 4^4 v/irsjUsjrufv rv*^ rw "^rsjv/itAjcn ooj^ojrw
OCC COOCTOO O COO COOO OCOOOOOOCOC
OOOZZ O2OOO OZOZZ 2ZZZZ ZZZOZ OOOOO OOZZO OOOOO OOOOO

 > nj ru rvi v/i njnjrvirvru ro ro ru f^J rv rv»  » » » » ru  »  » PO  » rvirororv '  » »_» » ro ro  » » » ru _» _  ix -»
OOOOO OOOOO OOOOO OOOv/iO Ov^OOO OOOOO OV-"»y>OO OO>y>v/iO v^OOO»y<
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

I
l/l T3

   w »v/»  »rv»i\joo  » »-* »o  » ru  »ru w  »rv» rv»O-^-J>-* \j\ t\j  » O ->jv/>
O OOO OOOOO OO«-nv/»O O OOO O OO OOOO>^» OO OO OO

zzzzz ozooo ooooo ooooo ozooo ozzoo ooooo oozoo zzzco

_. ro -» - >

nj LM IAI O   J ro -j i_n   »   » ro i_n ro ru IAI OOv/<mv/< O O O L-J O ru L-J fo \_n   »   » \-n \_n   JLN ro >-n       » ro _» » »_»
OOOOO OOO*-/1*^ OOOOO OOOOO OOOOO OOOOO OOOOO OOv/»v/»O v/»OOw»O
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

3
ru -» -« -» in I 
s s  » s T3 
O v/» O O T3 
O O O O 3 

ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ OZOZZ ZOOZZ

rururururu rurvirurviru rurururvirv ojrururviro rurvirviruru rvrurururu rururururu rvrurururv

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OCDOOO
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

ru ro i/4rv>ruiMi\j roruru
O O O O OO O OOO

ZOOZ ZZZZZ ZZZZZ ZZZZZ ZOOOO ZOZZZ ZOOOZ ZZZZZ ZZZZZ



T
a
b
le

 
II
. 

C
h
e
n
ic

a
l 

d
a

ta
 

fo
r 

n
o
n
m

a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o
n
c
e
n
tr

a
te

 
s
a
m

p
le

s
/ 

C
h
u
y
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/
 

A 
la

s
k
a
--

c
o
n
ti
n
u
e
d

to

S
a
m

p
le

1 
5

9
1

 C
 

1
5
9
2
C

 
1

5
9

3
C

 
1 

5
9

4
C

 
1
5
9
5
C

1 
5

9
6

C
 

1
5
9
7
C

 
1

5
9

b
C

 
1 

5
9

9
C

 
1
6
0
0
C

1
6

0
1

 C
 

1
6
0
2
C

 
1
6
0
3
C

 
1

6
0

C
C

 
1
6
0
5
C

1
6

0
6

C
 

1
6
0
7
C

 
1
6
0
3
C

 
1
6
0
9
C

 
1

6
1

 O
C

1
6

1
1

 C
 

1
6
1
 2

C
 

1
6
1
 3

C
 

1
6
U

C
 

1
6
1
5
C

1
6
1
6
C

 
1
6
1
7
C

 
1

6
1

8
C

 
1
6
1
9
C

 
1
6
2
0
C

1
6
2
1
C

 
1
6
2
2
C

 
1
6
2
4
C

 
1
6
2
5
C

 
1 

6
2

6
C

1
6
2
7
C

 
1
6
2
S

C
 

1 
6

2
9

C
 

1
C

3
0

C
 

, 
1
6
3
1
C

**
1
6
3
3
C

 

1
6
3
U

 
1
6
3
5
C

 
1
6
3
7
C

 
1
6
3
9
C

Ba
- s 7

>
1
0

>1
0 3 1
10
2 1 1
10

p
p
m 3
0
0

2
0
0

,
0
0
0

/
O
C
O

,
0
0
0

/O
OO

,5
0C

,
0
0
0

,0
00 2
0
0

3
0
0

70
0

15
0

15
0

50
0

20
0

1
5
0

5
0
0

2
0
0

70
0

5
0
0

30
0

15
0

20
0

1 
50

50
0

3
0
G

15
0

2
0
0

3
0
0

15
0

2
0
0

20
0

1 
50

2
0
0

3
0
0

20
0

15
0

15
0

20
0

/
O
O
O

1
0
0

50
0

/
O
O
O

,
0
0
0

B
e
-
p
 p
m

s <
2
.
0

<
2
.
0 N

<
2
.
0 N

2
.
0

2
.
0

2
.
0

2
.
0

<
2
.
0

2
.
0

<
2
.
0

2
.
0

2
.
0 N

<
2
.
0

2 
.0

2
.
0

2
.
0

<
2
.
0

<
2
.
0

<
2
.
0

<
2
.
0

<
2
.
0

<
2
.
0

2
.
0

2
.
0

<
2
.
0

<
2
.
0

2
.
0

<
2
.
0 N

<
2
.
0

<
2
.
0

2
.
0

2
.
0

<
2
.
0

<
2
.
0

<
2
.
0

<
2
.
0

<
2
.
0

<
2
.
0

<
2
.
0

<
2
.
0 N

-
p
p
m

s

N N N N N N 
'

N
<
2
0 N

2
0
0 N N N N

<
2
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

<
2
0

C
d
-
p
p
m

s

N N N
<
5
0 N N N

<
5
0 N N

<
5
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o
-
p
p
m

s

0
0 10

1
0
0

1
0
0 50 30

<
1
0 50
N

2
0

O
O N N
30

2
0
0

2
0
0 50 10 10 1 
5 N

1 
5 N N N N N N N N

0
0
0
0 2
0

O
O 5
0 10 30
N N

0
0 50
N

20
0
0 70

C 
r
-
p
p
m

s

30 50 30 7
0

<
2
0 50

1
0
0 70 50 5
0

1
0
0 20 7
0 50 50 2
0

70 70 50
1
0
0 5
0

3
0
0 50

1
0
0 70 30 30 70 5
0 50 50 5
0

1
0
0

2
0
0

1
0
0

1
0
0 70

1
0
0

1
0
0

1
5
0

2
0
0 7
0

7
0
0

1
0
0

2
0

C
u

-p
p

m
s

5
0

5
0

7
0
0

1 
0
0

7
0

2
0

1
5

1
0

0
0

0
2

0
0

0
0

0
0 N
1
0
 

1 
/O

O
O

1
rO

O
O

1
0
0

1 
5

0
1 

5
0

5
0
0 N

1
0
 N N N

O
 0

 N
0

0
 

N
 N

0
0 1
5

7
0

0
0

1
5

0

1 
5

2
0

0 N
0

0 10

5
0

0 1
0

5
0

1 
5
0

1
0
0

L
a
-
p
p
m

s 1 1

N N N N N

7
0

2
0
0 N

1
0
0

3
0
0 N

/
O
O
O N N N N N N N

1
0
0

7
0
0

5
0
0

5
0
0

5
0
0

2
0
0 N
7
0

1
0
0

<
5
0

3
0
0 N N

1
0
0

1
0
0

2
0
0 70
N

7
0

1
0
0

1
0
0

1
5
0

/
O
O
O 70

3
0
0 N

M
o
-
p
p
m

s

N N N N N

2
0 N
1
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

70
1 
5
0 50 50

<
5
0 50 50 70

1 
00

1
0
0

1
0
0

<
5
0 50 50

<
5
0

<
5
0 50

<
5
0 50 50 7
0

<
5
0 5
0

1
0
0

2
0
0 70

1 
50

1
5
0

1 
50

2
0
0 7
0

<
5
0 7
0 50 70 7
0

70 7
0 70

1 
50

1
0
0

1
0
0

<
5
0 70

<
5
0

N 
i-
p
p
m

s
P

b
-p

p
m

s

20
N

20
0

2
0
0

15
0

10
0 30 70
N

15
0 N N N
50

70
0

70
0

10
0 50 30 50

N
30 N N
30

N
20
N

<
1
0

<1
0 N 30 50 N

1
0
0 3
0 20
N N 30 50
N

1
0
0 N

2
0
0

20 50
50

0
5
0
0

1
5
0

70 50
2
0
0 50

5
/
0
0
0

1
5
0 50
N

2
0

7
0
0

50
0

10
0 30

5
0
0 50 20 20 50

<
2
0 20

<
2
0

<
2
0

<
2
0 2
0 N

<
2
0 N

3
0
0 N

5
0
0

5
0
0 70

1
0
0 N
20

5
0
0

1
0
0 70
N

2
/
0
0
0



T
a
b
l
e
 
II

. 
C
h
e
m
i
c
a
l
 
o
a
t
a
 
fo
r 

n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

IN
) 

$ >
 

CO

S
a

m
p

le

1
5

9
1

C
 

1
5
9
2
C

 
1

5
9

3
C

 
1

5
9

4
C

 
1

5
9

5
C

1
5

9
o

C
 

1
5
9
7
C

 
1
5
9
S

C
 

1
5
9
9
C

 
1
6
0
0
C

1
6

0
1

C
 

1
6
0
2
C

 
1

6
0

3
C

 
1
6
0
4
C

 
1

6
0

5
C

1
6

0
6

C
 

1
6
0
7
C

 
1
6
0
8
C

 
1
6
0
9
C

 
1

6
1

0
C

1
6
1
 1

C
 

1
6
1
2
C

 
1
6
1
3
C

 
1

6
1

 A
C

 
1

6
1

5
C

1
6
1
 6

C
 

16
1 

7C
 

1
o

1
 8

C
 

1
6

1
9

C
 

1
6
2
0
C

1
6
2
1
C

 
1
6
2
2
C

 
1
6
2
4
C

 
1
6
2
5
C

 
1
6
2
6
C

1
6

2
7

C
 

1
6

2
8

C
 

1
6
2
9
C

 
1
6
3
C

C
 

1
6
3
1
C

**
 

1
6

3
3

C
 

1
6

3
4

C
 

1
6

3
5

C
 

1
6

3
7

C
 

1
6
3
9
C

L
a
 t

 i
 t

u
d

e

61 61 61 61 61

7 
14

6 
2

9
6 

0
5 

55
5 

48

61
 

5 
4

4
61

 
0 

21
61

 
0 

14
 

6
1
0
5

c
J
 

5
6
 

1
5

6
0

 
5
7
 

15
60

 
54

 
27

60
 

54
 

23
60

 
53

 
27

61
 

1
0
 

4
3

61 61 61 61 6
0

8 
32

 
5 

28
 

4
7

 
1 

54
 

<3 
48

6
0

 
51

 
33

6
0

 
5

0
 

4
8

6
0
 

4
8

 
2
0

6
0
 

4
8

 
55

cO
 

4
9
 

5
6

6
0
 

4
9

 
41

 
6
0
 

4
7

 
1

0
 

6
0
 

5G
 

52
 

6
0

 
51

 
5

3
 

6
0

 
5
3
 

2
b

6
0

 
5

0
. 

31
60

 
52

 
23

6
0

 
5

6
 

34
61

 
0 

24
61

 
2 

41

61
 

2 
5
6
 

61
 

1 
41

 
61

 
2 

1
3
 

6
0
 

41
 

1
5

 
6

0
 

3V
 

15

6
0

 
5

5
 

37
6
0
 

5
6

 
5
9

61
 

o 
4
2

61
 

d 
1

61
 

5 
41

L
o
n
g
 i 

t 
u

d
e

1
4
7
 

21
 

20
1
4
7
 

2
0

 
35

1
4

7
 

2
0

 
57

1
4
7
 

2
0

 
59

U
7
 

2
2
 

8

1
4

7
 

2
6
 

6
1
4
7
 

24
 

0
1
4
7
 

2
3

 
44

1
4

7
 

2
4
 

33
1

4
8

 
12

 
3
0

14
7 

57
 

33
1
4
8
 

3 
31

1
4

7
 

5
6

 
15

1
4

7
 

54
 

55
1

4
7

 
3
9
 

4
9

1
4

7
 

4
4
 

12
1
4
7
 

4
3
 

31
1

4
7

 
4
8
 

4
6

1
4

7
 

53
 

2
14

7 
54

 
18

1
4

8
 

3 
42

1
4

8
 

7 
15

1
4
8
 

6 
6

1
4

8
 

2 
7

1
4

7
 

5
9
 

5

1
4
7
 

58
 

21
1
4
8
 

1 
55

1
4
7
 

57
 

0
1
4
7
 

5
9
 

3
1

4
7

 
5

9
 

24

1
4

7
 

5
3

 
39

1
4

7
 

5
2
 

14
1

4
7

 
4
4
 

2
1

4
7

 
4

0
 

3
6

1
4

7
 

41
 

3

1
4
7
 

4
0
 

8
1
4
7
 

3
9
 

16
1

4
7

 
3
6
 

12
1
4
8
 

5 
57

1
4
7
 

19
 

4
6

1
4
7
 

17
 

3
6

1
4

7
 

24
 

18
1

4
7

 
30

 
53

1
4

7
 

22
 

3
6

1
4

7
 

1
7

1
4

F 
e

-p
c
 t

 .
 

M
g

-p
c
 t

 .
s

2
.0

3
.0

1
5

.0
1

5
.0

2
0

.0

5
.0

2
.0

5
.0

3
.0

7
.0

2
.0

1
.0

1 
.0

2
.0

2
0
.0

3
0

.0
7

.0
5

.0
5

.0
2

.0

1 
.5

3
.0

1 
.0

2
.0

1
.5

1
.5

1 
.0

1 
.0

1 
.0

1
.5

3
.0

5
.0

3
.0

2
.0

1
0

.0

2
.0

2
.0

1
.5

1
.5

1 
.0

 
 

5
.0

1 
.5

5
.0

2
.0

2
0
.0

s

.2
0

.2
0

.1
5

.1
0

.0
5

.3
0

.3
0

.2
0

.2
0

.2
0

.5
0

.3
0

.2
0

.3
0

.1
 5

.1
 5

.3
0

.2
0

.2
0

.3
0

.2
0

1 
.5

0
.1

0
.5

0
.2

0

.3
0

.2
0

.3
0

.1
0

.2
0

.3
0

.5
0

.3
0

.3
0

.5
0

.5
0

.3
0

.2
0

1 
.0

0
.5

0

2
.0

0
.3

0
1
.5

0
.3

0
.1

0

C 
a
-p

c
 t
 .

s 1 
.0

0
5
.0

0
.5

0
.2

0
.1

0

5
.0

0
5

.0
0

5
.0

0
1 

.0
0

3
.0

0

7
.0

0
1 

.0
0

5
.0

0
5

.0
0

.5
0

.5
0

1 
.5

0
2
.0

0
2
.0

0
3
.0

0

3
.0

0
5

.0
0

3
.0

0
3
.0

0
5
.0

0

5
.0

0
7
.0

0
7

.0
0

7
.0

0
5

.0
0

7
.0

0
5
.0

0
5

.0
0

5
.0

0
5
.0

0

5
.0

0
5

.0
0

5
.0

0
5
.0

0
.5

0

2
.0

0
1 

.0
0

1 
.0

0
1 

.0
0

.3
0

T
i-
p

c
 t

 .
s

2
.0

0
0

 
>

2
.0

0
0

.5
0

0
.5

0
0

.5
0

0

1
.5

0
0

 
1
.0

0
0
 

2
.0

0
0

 
>

2
.0

0
0
 

2
.0

0
0

>
2
.0

0
0
 

1
.0

0
0
 

2
.0

0
0
 

2
.0

0
0
 

1
.0

0
0

1
.
0
0
0
 

>
2
.
0
0
0

2
.
0
0
0
 

>
2
.
C
O
O

2
.
0
0
0

0
0
0

0
0
0

>
2
.
0
0
0
 

>
2
.
0
0
0
 

>
2
.
0
0
0

2
.0

0
0

2.
C

O
O

>
2
.0

0
0

>
2

.0
0

0
>

2
.0

0
0

1 
.0

0
0

.7
0
0

1 
.5

0
0

>
2

.0
0

0
2

.0
0

0

2
.0

0
0

2
.0

0
0

>
2
.0

0
0

>
2

.0
0

0
>

2
.0

0
0

>
2

.0
0

0
2

.0
0

0
2
.0

0
0

2
.0

0
0

.7
0
0

M
n

-p
p

m
s

2
0
0

3
0
0

2
0
0

2
0
0

1 
5
0

5
0
0

7
0
0

5
0
0

5
0
0

3
0
0

5
0
0
 

5
0

0
 

5
0
0
 

1
/5

0
0

 
3
0
0

2
0

0
3

0
0

3
0
0

3
0
0

5
0
0

5
0
0
 

2
/
0
0
0
 

5
0
0
 

7
0
0
 

5
0
0

3
0
0

3
0
0

5
0
0

5
0
0

5
0
0

7
/
0
0
0

1
0
/
0
0
0

1
/
0
0
0

1 
/
O
O
O

5
0
0

7
0
0

5
0
0

5
0
0

7
0
0

5
0
0

1
/5

0
0

 
3
0
0
 

5
0

0
 

5
0

0
 

1
0

0

A
g

-p
p

m
s

A
s
-p

p
m

s
A

u
-p

p
m

 
s

B
-p

p
ra

 
s

5
0
0
.
0

5.
0

1
5
.
0

5.
0

' 
1.

0

3
0
0
.
0

1.
5

1
.
0

<1
 .
0

5
0
0
.
0

1
0
.
0

1.
5

N
5
0
.
0

1
0
.
0

1
5
.
0

3
.
0

3
0
.
0

5
0
.
0

N N N N N N N N N N N N N
1
.
0

1.
5

1.
5

3
0
.
0

2
0
0
.
0 N N N N N N N

1
0
.
0

1
/
5
0
0 N

1 
/
O
O
O N

7
0
0

>
2
0
/
0
0
0

5
0
0

5
/
0
0
0

<
5
0
0

1
0
/
0
0
0

1
/
5
0
0 N N

1
/
5
0
0

2
/
0
0
0

2
/
0
0
0

5
0
0

5
/
0
0
0

7
/
0
0
0

5
/
0
0
0 N N N N N N N N N N N N

2
/
0
0
0 N

7
0
0

5
0
0

3
/
0
0
0

<
5
0
0 N N

<
5
0
0 N

1
/
5
0
0 N

2
/
0
0
0

1
/
0
0
0 20
N N N

70
0 N N N

>1
 /
O
O
O 20
N N

1
5
0 N

30
<2

0
10

0
20
0 N N N N N N N N

<
2
0 N N N N N

<2
0 N

1
0
0

7
0
0 N N N N N N N N

1
0
0

1
5
0 30 30 50

5
0
0

5
0

1
0
0

3
0
0

3
0
0

10
0 3
0

2
0
0

3
0
0 20 50

3
0
0

5
0
0

3
0
0

1
0
0

20
5
0
0 20 30 20

3
0
0 7
0

20 20 50 50 50
1
/
0
0
0 30

1
5
0

1
5
0

1
5
0

1
0
0

1
0
0

2
0
0

1
0
0 50

70
0

2
0
0 20



ZZZZZ ZZZZZ ZZZZZ ZZZZZ OOOZO OOZZZ OZZZZ ZZZOZ ZOZ
ooo o oo o o o
r« r« r« r>- ru ru r>- fM <M
V V V V V V

ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

ZZZZZ ZZZZO ZZOZZ ZZZOZ OZZZZ ZZZZZ ZZZZZ ZZZZZ
O O O O

a
I ui
c

ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo 
roinmmm N.u"»>nON. inOini^-in oomoo ooooo OOOOO oooinin ooooo

ooooo ozooo oozoo ooozo ozzoo oozzz ooooo zoooz zzzoz
OOOOU1 O OuiO OO Oiri OOO O O OO OO OOOOO OOO O

E in r»- »- «  r- roO^-ir> o»- »-»- KI r- »- i- i- ,-O «-»- »- »- ir»'»- r\i OMT- (\j
a v s *v v vv*v vv sv
O. <* <X) »- »- »-
I
3

ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo 
r^.iniAOu-> ooOr^.in uiOOinO ooooo ooooo ininooo OIAOOO OOOOO oooom

ooooo zoooo ooooo ooooo ooooo ozzzo ozooo zoozz ooooo
e ooooo oooo ooooo ooooo ooooo o o o ooo oo ooooo
a. r\jrot/irOr\j r^r^roin ro^r>-rO'>J roinforvin Oinroroiri ro ro (\J rOfMrvj r\jf\j inror\j"M»\J
av v v v v vvvv vv

z: z z =zzzz zzz^z zozzz zzzzo ooooo oozzz zzzzz zzzoz

inOOOZ

zz^zo

264



T
a
b
le

 
II

.
C

h
e

m
ic

a
l 

d
a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o
n
c
e
n
tr

a
te

 
s
a
m

p
le

s
* 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t*

 
A

I 
a

s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m

p
le

1
5
4
2
C
 

1
5
4
3
C
 

1
5
4
4
C
 

1 
5
4
5
C
 

1 
5
4
6
C

**
1 
5
4
7
C
 

1
5
4
8
C
 

1
5
4
9
C
 

1
5
5
0
C
 

1
5
5
1
C

1
5
5
2
C
 

1
5
5
3
C
 

1 
5
5
4
C
 

1
5
5
o
C
 

1
5
5
7
C

1
5
5
8
C
 

1
5
5
9
C
 

1
5
6
1
C
 

1
5
6
2
C
 

1
5
6
3
C

1
5
6
4
C
 

1
5
6
5
C
 

1 
5
6
o
C
 

1 
5
6
7
C

**
 1

 5
6
8
C

1 
5
6
9
C
 

1
5
7
0
C
 

1
5
7
1
C

*
*
1
5
7
2
C
 

1
5
7
3
C

1
5

7
4

C
 

1
5

7
5

C
 

1
5

7
8

C
 

1 
5
7
9
C

 
1 

5
8
0
C

**
 

1
5

8
 1

C
 

1
5
8
2
C

**
 

15
83

C
**

 
1 

58
4C

**
 

1 
5
8
5
C

1
5

8
6

C
 

1
5

8
7

C
 

1 
5
8
8
C

 
1 

5
8
9
C

 
1
5
9
Q

C

B
a
-
p
p
m

s

30
0

2
0
0

1 
,
0
0
0

31
)0

3U
O

50
U

>
1
0
/
U
O
O

1
0
/
0
0
0

7
0
0

7
/
0
0
0

1
0
/
0
0
0

2
/
0
0
0

3
/
0
0
0

3
0
0

21
)0

30
0

3
0
0

3
0
0

1
/
0
0
0

2
/
O
Q
O

50
0

30
0

2
0
0

30
0

3
0
0

1
/
O
O
J

15
0

10
0

15
0

15
0

15
0

10
0

2
0
0

20
0

2
0
0

3
0
0

15
U

3
0
0

50
0

1 
/
O
O
G

3
0
0

10
0

15
0

30
0

15
0

de
-p

f-
m

s <
2
.
0

<
2
.
0

2
.
0

<
2
.
0

<
2
.
0

<
2
.
0

2
.
0

<
2
.
0

5
.
0

H

<
2
.
0

2
.
0

2
.
0

<
2
.
0

<
2
.
0

2
.
0

2
.
U

2
.
0

<
2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0 N

<
2
.
0

<
2
.
0

<
2
.
0

<
2
.
0 N

<
2
.
0

<
2
.
0

2
.
0

<
2
.
0

2
.
0

<
2
.
0

2
.
0

3
.
0

<
2
.
0

<2
 .
0

5
.
0

2
.
0

<
2
.
0

<
2
.
0

<
2
.
0

B 
i 
-
p
p
m

s

N N N N N N (4
<
2
0 N

<
2
0 N N N N N

70
<
2
0 N

<
2
0 N N N

<
2
0

<
2
0 N N N N N N N N N N N N N N N N N N N N N

C
d
-
p
p
m

S

N N N N N N N N N N N N
<
5
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o
-
p
p
m

s

10
1) 50 50 30 50

<
1
0 10

1
0
0 N

1 
50 30 15 50

10
1)

<
1
0 1 
5

15 10
1
0
0 50 70 1 
5

50
1
0
0 30 10
N N N

20 50
N

20 30
<
1
0 30 30
N N

20 10 10 15 20 70

C 
r
-
p
p
m

s

20 20 7
0 50 20

<
2
0

<
2
0

<
2
0 20

<
2
0 20 30 50 30 30 50

1 
50 70

1
0
0 70

2
0
0 70

1
0
0 50 70

7
0
0 70

5
0
0 50 20 30 7
0 50 50 30 50

1
5
0

1
0
0

2
0
0 50 70

1
0
0

2
0
0

2
0
0 7
0

C
u

-p
p

m
s

2
0

0
1

5
0

1
0

0
1 

5
0

1
0

0

1 
0
0

5
0

2
0
0 20

2
0
0

1 
5

0
30

5
0
0

2
0
0 20

5
0
0

1
0

0
1

/0
0

0
3

0
0 7
0

1
0

0 1
0

1 
5
0

1 
5

0
5
0

1
0

 N
1
0

<
1

0 5
0

0
0

2
0
0 50 2
0

,

3
0

20 20
1
0
0

7
0

0 7
0

1
0

0 1
0

5
0

L
a
-
p
p
m

s

N N
1
0
0 N N N N N N N N N N N N N
50

1
0
0 N

1
5
0 N N N N

>
2
/
0
0
0

2
0
0

2
0
0

3
0
0

5
0
0 70

N
70

10
0 50
N

50
N N

1 
,
0
0
0

2
0
0 N

1 
,
0
0
0 N N

10
0

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N
<
1
0 N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

N
50 50 70

<
5
0

1
0
0 N
50
N N

7
0

70 70
N

50

1
0
0 7
0

70
<
5
0 70

1
0
0 7
0

<
5
0 5
0

<
5
0 N

1
0
0

1
0
0

2
0
0 N

<
5
0

2
0
0 70 50 50

<
5
0 50

2
0
0

5
0
0 50 50

2
0
0 N

1
0
0 50

N
i-
p

p
m

s

20
0

1
5
0

20
0

1
0
0

1
0

0 N 
3

0
30

0 30
50

0

1
0
0 2
0

20
0

50
0 N

1
0
0 5
0 20

30
0

1
0
0

1
5
0
 

<
1
0
 

1
0
0
 

2
0
0
 

7
0 30 20
N N N

30
 N

30
10

0 N

10
0 50
N N

30 30
 

50
 

50
 

30
 

20
1)

P
b
-
p
p
m

s

20
0

2
0
0 70 50 50

<
2
0
 

70
2
/
0
0
0
 

30
7
0
0

1
0
0

10
0

2
0
0

20
0 20 50 50 20

30
0

10
0

15
0 50

1
/
0
0
0
 

70
0 

15
0 20 20
N N

7
0
0

3
0
0

<
2
0

10
0 70 20 50 20
N N

1
0
0 20 50 50 30

2
0
0



992

\^ wi v/i w* ui wi v-n v-n v/* ui ui v*n ui wt v-n vyi^/tv/iv/iwi wi \-n \^ wi v/i v/i ui wi wi v-n in in in i<n in in in m in in in in in in in 

OOOo-^O- in .f L* l\i    O -C Oo in *^ L* ro  ' O -0 Oo -^ O- u". .*   i/j ro    o Oo  ^O.T^IAI^-'    C -O Oo  » O> m *^ OJ (\j

_._»-» OO OOO-'-' -» O O CO OOOGG o-'-'-'-* -» -» O C O OO-»-»-» _.-»    -o O G   - - 

in in mojOJ inininin ^j^in^^^ in

O"^-*OO -x^o-OC in  »     » T-

-^-^OOOOOO Oo-^~^-^-^  ^ XOf'^OO Ou OO oo OO OO OOOcooOoOo Oo oo oo OO Oo

vyivyi >y\^^^ x^^ v/irw ro^J  *  *  ' r\<rw-» « «
v/i-^Oi*iOo vyi^O-^oj OJOOO'X ooOoooOoo OO-o-LM-^J roiAiOo^Oc

>yiiv>^i*iiXJ -»v/i>yii*io ro>^i<^    ro ro  » -» t\j vyiooj<v>^i \-nO-*    INJ  » c >^i r\j w\ O  » v-n t\j w. -^-^>^->JO 

OOOOO OOOOO OOOv^^ OOOOO OOOOO OOwiv^O v-nOOOO OOOOO OOOOO

ruoivio'-'i wto^ro*^ rov->''^roc<< >^\>yiv^ir>ji>4 i/iruroujisJ ujrot^\tyiLM osO*xro-*   » L<J -* i\j L«     ru ro ru JNJ 
OOOOO OOOOO OOOOO OOOOC OOOOO OOOOO O">JOOO OCOOO wiOOOO

o I
a a 
I

roru  >LM w'O 3

OOOOO W^OOOO OCOOO' OOOOO OOOOO OOOOO (yi^OOO -»O>^OC> v^iOOOO 
OOOOO OOCOO OOOOO OOOOO OOOOO OOOOO OOOCO OOOOO OOOOO

roi\jrur\>-» rororuiviro ruro-»ror>J iAiroro-» rorororuru ro-'rvjfNjiv) -» roro

OOOOO OOOOO OO*-"OO  ^OOOm OOCOO OOOOO OVJIOO*-" LrtvyivyiuiO -^OW<>^O^
OOOOO OOOOO OOOOO OOOOC OOOOO OOOOO OOOOO OOOOO OOOOO
OOOOO OOOCO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

lMinl*v/il* WO*."*."^ ->j-^O->J(yi ->JOOOV/» OIAICKUH^I ->ji*io->j»y\ t^rsj->jtyiUJ Wrotni\j->j rurunjLMro
COOOO OOOOO OOOOO COOOO OOOOO OOOOO OOOOO OOOOO OOOOO
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

-» ^J -» ' ^1
O O O vn O    ""J

  «ZZ ZZZZZ ZZZZ* «ZZZZ Z*»>Z Z.2ZZ Z     Z 2 «Z«Z« ..2»»
oo oo ooo o oo ooooooo

l*roui ro roo -»o<oiro -»rooO -» 1*1 -»-» Ooi-*
%%% » N% %\»» \X%% % «A\% N»%

O-<JOOoiO OO *-"OOO v/iooO1^"^ 01 01 Q*j»OO»-n OO*-"
OOOOO O OO OOOO O OOOOO O O OOOOO OOO
OOOOO OZZOO ZOOZO OZZZO OOOOO ZOZZO ZOOZO OZOZZ ZOZOO

A-»C roro c
fNJV/lO OO O

ooczz zzzzz zzzzz zzzzz zzooz zzzzz zzzzz zzzzc

rsj->i  »   roov^O ' _» * » tN roroo o     ' roAfsjoioi *^o  *  » ro "^ ro o
OOOiOO OOOOO OOOLKW roui->JWi->J O->JOOO O01OO">J oroOOO OOro«XO OOOOO
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO



T
a

b
le

 
I
I
.
 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
n

o
n

m
a

y
n

e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o
n
c
e
n
tr

a
te

 
s
a

m
p

le
s
* 

C
h
u
y
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A

la
s
k
a

  
 c

o
n
ti
n
u
e
d

S
a

m
p

le

U
9

2
C

 
U

9
A

C
 

1 
4
9
4
C

 
U

9
5
C

 
U

9
7

C

1 
49

<J
C

 
U

9
9
C

 
1
5
0
0
C

 
1
5
0
2
C

 
1
5
0
3
C

1
5
0
4
C
 

1
5
0
5
C
 

1
5
0
6
C
 

1
5
0
7
C
 

1
5
0
8
C

1
5
1
0
C

**
 

1 
5
1
U
 

1
5
1
2
C

**
 

1 
5
1
3
C
 

15
1 
AC

1 
5
1
5
C
 

1
5
1
6
C
 

1 
51
 7
C 

1
5
1
6
C
 

1
5
1
9
C

1
5
2
0
C

**
 
1
5
2
1
C

**
 

1 
5 
2 
4 
C 

1 
5
2
5
C

**
 

1 
5 
2o

C

1 
5 
2 
7 
C 

1
5
2
8
C
 

1
5
2
9
C
 

1
5
3
0
C
 

15
31

 C

1
5
3
2
C
 

1
5
3
3
C
 

1 
5
3
*
C
 

1 
5
3
5
C
 

1
5
3
6
C

1 
5
3
7
C
 

1
5
3
8
C
 

1 
5
3
9
C
 

1 
5
4
U
C
 

1 
54
1 

C

S 
u
-
p
p
m
 

s

N N N N N N N N N N
2
,
0
0
0 N N
 N N tl U N n N N 

<
2
0
0 n fj N

S 
C
-
p
p
m
 

S
S 
n
-
p
p
m

s
S 
r
-
p
p
m

s
V
-
p
p
m

s
W
-
p
p
m

s
Y
-
p
p
m

s
Z
n
-
p
p
m

s
Z 
r
-
p
p
m

s
T
h
-
p
p
m

s

'N
 

15
 

20
 

15 30 15 20
N N N N

0
0 N N N N
10

 
10 10 10 N N 10 N 10

 
10 N 10

N N N
7
0 N N N N N N N N N N N N N N N N N N N N N N N N N N

2
0 N N N N N N N N N N N N N N

N N
2
0
0 N N

2
0
0

2
0
0

<
2
0
0 N

2
0
0

3
U
O

3
0
0 N N

2
0
0

2
0
0 N

5
0
0

1 
/
Q
U
O

<
2
0
0

3
0
0

2
0
0

5
U
O

2
0
0

<
2
C
O

2
0
0

5
0
0 N

5
0
0

1 
,
0
0
0

5
0
0 N

<
2
0
0

3
0
0

2
0
0

2
0
0

5
0
0

<
2
0
0

2
0
0

<
2
0
0 N

2
0
0

<
2
0
0 N

2
0
0

5
0
0

70
0

7
0
0

5
0
0

5
0
0

5
0
0

7
0
0

1
0
0

2
0
0

5
0
0

3
0
0

7
0
0

7
0
0

5
0
0

5
0
0

7
0
0

10
0

2
0
0

2
0
0

1
5
0

15
0

1
0
0

2
0
0 70

10
0

1
0
0

2
0
0

1
5
0

1
0
0

1
0
0

1
0
0 50 70 70

1
0
0

1
0
0

1
5
0

1 
00

1
0
0

1
0
0 70

10
0

1
0
0 50

1
0
0

N N N N N N N
2
0
0 N N N N N N N N

5
0
0

<
1
0
0 N

3
0
0

2
0
0

3
0
0

2
0
0

1
0
0

' 
N

1
5
0

1
/
0
0
0

5
0
0

5
0
0 N

1
,
5
0
0

10
0

7
0
0

<
1
0
0

5
0
0

2
/
0
0
0

5
0
0 N

1
,
0
0
0

1
,
5
0
0

5
0
0

<
1
0
0

1
0
0

7
0
0

2
0
0

20
1
0
0

2
0
0 20 20 70

1
5
0

1
0
0

1 
00 20 20 20 20
N

2
0

50
1 
0
0

1
0
0

2
0
0

2
0
0

3
0
0

2
0
0

2
0
0 70 20

2
0
0

1 
0
0

2
0
0

1
5
0 70

1
0
0 50 50

2
0
0

1 
50

1
0
0

1
5
0 70 7
0

1
0
0 50

1
0
0 50

<
2
0 50

N N N N
<
5
0
0 N N N N N N N N N N N N N N N N N N N N N N N

5
0
0 N N N N

1
/
0
0
0

7
0
0 N N N N N N N N N N

1
0
0

>
2
,
0
0
0

>
2
/
0
0
0

20
0

10
0

30
0

15
0

>
2
,
0
0
0

>
2
,
0
0
0

1
/
0
0
0

20
0

10
0

10
0 50

5
0
0

2
0
0

>
2
,
0
0
0

>
2
,
0
0
0

>
2
,
0
0
0

>
2
,
0
0
0

>
2
,
0
0
0

>
2
,
0
0
0

>
2
,
0
0
0

2
,
0
0
0

70
0

>
2
,
0
0
0

2
,
0
0
0

>
2
,
0
0
0

>
2
,
0
0
0

>
2
,
0
0
0

>
2
/
0
0
0

2
/
0
0
0

>
2
,
0
0
0

>
2
/
0
0
0

>
2
,
0
0
0

2
/
0
0
0

>
2
,
0
0
0

>
2
/
0
0
0

>
2
,
0
0
0

>
2
,
0
0
0

>
2
/
0
0
0

>
2
,
0
0
0

>
2
,
0
0
0

1
,
5
0
0

>
2
/
0
0
0

N N N N N N N N N N N N N N N N N N N N

5
0
0

3
0
0 N N N N N N N N N N N N N N N N N N N N N N N



zzzzz z z o o z ozzzz z o z z o ooooo ozooo ooooo ooooo ooooo
O u"> u-» O rv. ru O w» ui f\j u-» OOO O O <v O O O i/> o O O t/> O ui (\j ui

O O .Z O O OOOOO OOOOO OOZZO OOOOO OOOOO OOZOO OOOOO
OO uiO O v"» O O r». «*- O O r»« O OO in r»- O N- O ""» is- vn r*. o O MO OO OfOrviOO
»- IM «     «  vn T- »-» « » «  »  M ivj fi «  (/> »M    i/> T- « 

ZOOZZ ZZOOZ ZZZZZ ZZOOO OZOZZ Z Z O O O OZOZO OOZZO ZOZZZ 
OO vnvn O O w» vn i/> vnuiv">i/>u">i/>u"»i/> vn vn

E Z2ZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ HZZZZ ZZZZZ ZZZZZ ZZZZZ
a 
a 
I « 

ZZZZZ ZZZOZ ZZZZZ ZOZZO OZZZZ ZOZZZ ZOZZO OZZZZ 
6 ui Or>-m O Oi/>>/>
a «- r\»^ ,.,-vv
a
I </l

OOOOO OOOOO OOOOO OOvnOO OOOOO OOOOO OOOOO OOOOO OOOOO
MOOw"»M OOOON. N.Oi/><\jin oO«  ojm u-ivnrouifi homr^-ON. OO^<^OO OOOOO oOvnfOO

«~ I*- OO(^J^<^ »- OJPO ,-,-» ,  ro rv-ojoi/^Oi/^fOOvnroru rvj

ooooo ooooo ooooo ooooo ooooo ooooz ooooo ooooo ooooo 
OOvnOO OON1OO OOOOO oojrvjN-N. forui/>r\jvr« ryrurvjru KiOJwiivjrvj <\JN.<\J<NJ<NJ (^JrM<^J<^J^n

OOOOO OOOOO OOOOO OOZZO OOv»Ou"> OZOOO OOOOO OOOOO 
fO P^- oj vr« vr« i/^^-ON-wi vnvnvnfom N-vn vr« rsiO»-N.»  f\i fOOfO «M O T  mo vr«rorsiN.in

ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ

ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZ2 ZZZOO ZZZOZ ZOZZZ

OOOO OOO O OOO OOOOO OOOOO OOOOO OOOOO
....Z ZZZZZ ZZ«.« .Z... ..... ..... ..... .....

r\if\jf\jro r\itr*r\i r\j ryjrovn *oirv*\i*\ir\i r\j*\ir\jf\jAi f\jf\jf\j*\jr\j rsjf\J*Mu^r>J
VVV VV VVVVV

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
ir»OOOO OOOOO OOOOO uiOOOO
,  OOOO OOOOir> f\jOf\iOfO T OOOin

OOOOO OOOOo OOOOO »  t  <r-    »  ^- .  ,  ,-, 

268



T
a
b
l
e
 
II

. 
C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 
Al

 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

1
4
9
2
C
 

1 
4
9
4
C
 

1 
4
9
4
C
 

1
4
9
5
C
 

1
4
9
7
C

1
4
9
8
C
 

1
4
9
9
C
 

1
5
0
0
C
 

1 
5
0
2
C
 

1 
5
0
3
C

1 
5
0
4
C
 

1 
5
0
5
C
 

1 
5
0
6
C
 

1
5
0
7
C
 

1
5
0
3
C

1 
5
1
0
C

*
*
1
5
1
 1

 C
 

15
1 
2C

*
*
1
5
1
3
C
 

1 
5 
14
C

1 
5
1
5
C
 

1 
5
1
6
C
 

1 
51

 7
C 

1 
5
1
8
C
 

1 
5
1
9
C

1 
5
2
U
C

**
 1
52
1 

C
*
*
1
5
2
4
C
 

1 
5
2
5
C

**
 1

 5
2
6
C

1
5
2
7
C
 

1 
5
2
8
C
 

1 
5
2
9
C
 

1 
5
3
0
C
 

1
5
3
1
C

1 
5
3
2
C
 

1 
5
3
3
C
 

1 
5
3
4
C
 

1 
5
3
5
C
 

1
5
3
o
C

1 
5
3
7
C
 

1 
5
3
8
C
 

1 
5
3
9
C
 

1
5
4
0
C
 

1 
54
1 

C

L
a

t 
it
u

J
e

6
0

 
2

2
 

12
6

0
 

9 
35

6
0
 

9 
35

6
0
 

11
 

15
6U

 
19

 
2
5

6
0

 
1
b
 

7
6

0
 

1
8

 
13

6
0

 
5

7
 

56
cG

 
0 

3
8

oG
 

2
6

 
44

6
0

 
2

5
 

4
8

6
0
 

2
5
 

0
6G

 
2
4
 

53
oO

 
21

 
15

6
0
 

2
0

 
2
9

6
0

 
1

7
 

5
3

6G
 

5
8
 

3
7

0
0
 

5
9
 

1
6G

 
5

9
 

3
9

61
 

0 
21

61 61 61 61 61

1 
8

2 
35

3 
16

2 
38

6 
9

61
 

5 
3
8

6
0

 
5?

 
A1

t1
 

9 
4
6

61
 

7 
5
8

61
 

7 
3
0

o1
 

8 
36

 
6

1
7

6
 

61
 

7 
H

 
6G

 
5
7
 

3
7
 

6
0
 

5
7

 
2
6

6
0

 
5<

i 
33

 
o1

 
0 

19
 

61
 

1 
21

 
0
1
3
7

6
1
3
9

61 61 61 61 61

2 
5

9
2 

53
3 

53
3 

50
5 

34

L
o
n
g
 i
 t

 u
a
e

1
4
7
 

4
8

 
22

1
4
7
 

4
5

 
59

1
4

7
 

4
5

 
59

1
4

7
 

4
9

 
28

1
4
7
 

4
8
 

5
6

1
4

7
 

4
5
 

4
0

1
4

7
 

4
5
 

27
1

4
8

 
25

 
28

1
4

7
 

55
 

3
2

1
4

7
 

4
7

 
43

1
4

7
 

4
8

 
4
2

1
4
7
 

4
7
 

5
1
4
7
 

4
5
 

58
1

4
7

 
4
8
 

25
1

4
7

 
5

0
 

53

1
4
7
 

4
7
 

0
1
4
8
 

24
 

8
1

4
8

 
2
6
 

41
1

4
8

 
2
4
 

54
1

4
8

 
2
0
 

4
8

1
4

8
 

19
 

4
7

1
4
8
 

1
6
 

41
1

4
8

 
14

 
32

1
4

8
 

2
2

 
53

1
4

8
 

1 
7 

18

14
B

 
1
6
 

51
1

4
8

 
18

 
4

1
4

8
 

4 
1

6
1

4
8

 
9 

29
1

4
8

 
8 

3

1
4

8
 

6 
27

1
4

8
 

7 
4

6
1

4
8

 
6 

32
1

4
8

 
2

7
 

42
1

4
8

 
3
2
 

52

1
4
8
 

2
8

 
2
4

1
4

8
 

2
3
 

24
1

4
8

 
2

2
 

2
5

1
4
8
 

2
4

 
55

1
4

8
 

2
8
 

36

1
4

8
 

2
8
 

3
6

1
4
8
 

2
8
 

2
6

1
4

8
 

21
 

6
1

4
8

 
2

6
 

31
1

4
8

 
19

 
7

F 
e

-p
c
 t
 .

 
M

g
-p

c
 t

 .
s 1

0
.0

1
0
.0

7
.0

7
.0

1
0

.0

7
.0

7
.0

2
0
.0

1
5
.0

7
.0

7
.0

7
.0

7
.0

7
.0

7
.0

1
0

.0
7

.0
1 

.5
5

.0
5
.G

5
.0

1
5
.0

2
.0

7
.0

5
.0

5
.0

5
.0

7
.0

1
U

.O
7

.0

3
.0

2
0

.0
3

.0
2

0
.0

1
5

.0

1
0
.0

5
.0

3
.0

1
0

.0
7

.0

3
.0

2
.0

3
.0

1 
.5

2
.0

s 5
.0

0
7
.0

0
1 

.0
0

7
.0

0
5

.0
0

3
.0

0
2

.0
0

.2
0

.7
0

3
.0

0

3
.0

0
3

.0
0

7
.0

0
5
.0

0
7
.0

0

5
.0

0
<

.0
5

.1
 5

.2
0

.1
 5

.1
0

.1
0

.2
0

.1
 5

.2
0

.2
0

.7
0

.1
0

.1
5

.1
0

.2
0

.1
0

.3
0

. 
1 

5
.1

0

.2
0

.2
0

.2
0

.2
0

.3
0

.2
0

.3
0

. 
3

0
.1

 5
.3

0

C 
a
-p

c
 t
,.

s

1
5

.0
0

1
5
.0

0
7
.0

0
1 
5

.0
0

1 
5

.0
0

1 
5
.0

0
1

5
.0

0
1
.0

0
1 

.0
0

1 
5
.0

0

1
0
.0

0
1

5
.0

0
1 

5
.0

0
1 

5
.0

0
1

5
.0

0

1 
5

.0
0

1 
.0

0
2
.0

0
5
.0

0
.7

0

1 
.5

0
.5

0
3

.0
0

3
.0

0
5
.0

0

5
.0

0
1 

.5
0

1 
.0

0
2

.0
0

1 
.0

0

1 
.0

0
.7

0
3
.0

0
1 

.0
0

2
.0

0

2
.0

0
5

.0
0

5
.0

0
5

.0
0

5
,0

0

5
.0

U
7

.0
0

7
.0

0
1

0
.0

0
5

.0
0

T
i-
p

c
t.

s .5
0
0

>
2

.0
0

0
>

2
.0

0
0

.7
0

0
.7

0
0

>
2

.0
0

0
>

2
.0

0
0

2
.0

0
0

>
2

. 
0

0
0

.5
0

0

.5
0

0
.5

0
0

.5
0
0

. 
.5

0
0

.5
0
0

>
2

.0
0

0
1 

.0
0
0

>
2

.0
0

0
1

.5
0

0
1
.5

0
0

2
.0

0
0

1
.0

0
0

2
.0

0
0

.5
0

0
.3

0
0

.7
0

0
1 

.5
0

0
1
.5

0
0

1 
.5

0
0

1
.0

0
0

1
.0

0
0

.5
0

0
.7

0
0

.5
0
0

1 
.5

0
0

1 
.5

0
0

1 
.5

0
0

.7
0

0
.5

0
0

.7
0
0

.5
0
0

.7
0

0
. 

7
0
0

.1
0
0

.7
0

0

M
n
-p

p
m

s 1 
,5

0
0
 

3
,0

0
0
 

3
/0

0
0
 

2
/0

0
0
 

2
/0

0
0

1 
,0

0
0

1 
/5

0
0

2
0

0
7

0
0

1
,5

0
0

1
,5

0
0

1 
,5

0
0

1 
,5

0
0

1 
,5

0
0

1
,5

0
0

1
,5

0
0

3
0

0
2
0
0

5
0
0

3
0

0

2
0
0

1 
50

5
0
0

5
0
0

7
0
0

5
0
0

1 
,0

0
0

2
0
0

3
0
0

2
0
0

3
0
0

2
0
0

5
0

0
2

0
0

3
0

0

3
0
0

3
0
0

3
0
0

3
0
0

3
0
0

5
0
0

3
0
0

2
0
0

3
0
0

3
0
0

A
g

-p
p

m
 

s
A 

s
-p

p
m

s
A

u
-p

p
m

 
s

B
-p

p
m

s

1 
.0

1.
5

5
.
0

N
3
0
.
0

<1
 .
0

N N N N N
1
0
.
0

N' N N N
1
0
.
0

N
1 
.5 N

5
0
.
0 N N

1 
.5 N

1 
.0

5
.
0

N
1
0
.
0

7
.
0

1
0
.
0

1.
0

1
.
0

2
0
.
0

1.
0

N
3
0
.
0 N N N

N N
1
0
/
0
0
0 N N N N N N N N N N N N

2
,
0
0
0

5
,
0
0
0

5
0
0

1 
,
0
0
0 N N

2
/
0
0
0 N

1 
/
O
O
O N N

7
,
0
0
0 N

7
0
0

7
0
0

1 
,
0
0
0

5
0
0

1
,
5
0
0

50
0 N N N N N N

N N N N N N N N N N N N N N N N N N N N N
1
0
0 N N N

7
0 N N N N N N N N N N N N N N N
3
0 N N N

20
2
0
0

10
0 20 30 30 50

1 
,
5
0
0

2
0
0 50 20 20 20 20 20 20 50

20
0

15
0

10
0

2
,
0
0
0

70
0

50
0

70
0

5
,
0
0
0

1
/
0
0
0

50
0

10
0 50

10
0 70

10
0 50

10
0 50

7
0
0

30
0

50
0

5
,
0
0
0

2
,
0
0
0

2
,
0
0
0

5
,
0
0
0

>
5
/
0
0
0

>
5
/
0
0
0

5
/
0
0
0



T
a

o
le

 
II
. 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o

n
c
e

n
tr

a
te

 
s
a
m

p
le

s
, 

C
h
u
y
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t,

 
A

la
s
k
a
 c

o
n
ti
n
u
e
d

S
a

m
p

le

1 
4
4
1
 C

 
U

4
2
C

 
U

4
.5

C
 

U
4

4
C

 
1 

4
4
5
C

\ 
4
4
6
C
 

1
4
4
7
C
 

1 
4
4
8
C
 

1
4
4
9
C
 

1
4
5
0
C

1
4
5
1
C
 

1
4
5
2
C
 

U
5
3
C
 

U
5
5
C
 

1 
4
5
6
C

1
4
5
7
C
 

U
5
8
C
 

14
 5
9.

C 
U
6
0
C
 

1
4
6
1
C

U
0
2
C
 

1
4
6
3
C
 

1
4
6
4
C
 

1
4
6
5
C
 

U
6
6
C

1 
4
6
7
C
 

1
W
2
C
 

1
4
7
3
C

U
7

5
C

U
7

6
C

 
1
4
7
7
C

 
U

7
8

C
 

U
7
9
C

 
1
4
8
0
C

1 
4

8
1

 C
 

1 
4
8
2
C

 
U

8
3

C

1
4
3
5
C

1 
4
8
6
C

1
4
8
9
C

 
1 

A
9

0
C

 
U

9
1

 C

S 
b
-p

p
m

 
S 

c
-p

p
m

s 
s

a N tj 
--

u 
 
 .

N N N N ?] 
-
-

N 
-
-

N N N N N 
_

-

N N N N 
-
-

N N N N N N N N N N N N N N N 
 

N U N N 
-
-

N (4 N fj N 
-
-

N N

S
n

-p
p

m
s

M N N N N N
 N N N N N N N N N N N N M N N N N N N N N N N N N N N N N N N N N N N N N N N

S
r-

p
p

m
s

5
0
0
 

3
0
0 N

2
0

0
2

0
0

2
0

0
 

2
0

0
2
0
0

7
0

0 N

2
0
0

3
0
0

7U
O N N

2
0
0

3
0

0
2

0
0 N N N N N N

5
0

0

1 
,5

0
0

2
L
O

2
0
0

2
u
O

2
L

O

2
0

0 N N N N

2
0

0 N N N N N N

7
0
0

3
0

0
2U

O

V
-p

p
m

s

7
0
0
 

7
0
0

3
0
0

5
0

0
5
0
0

5
0
0
 

5
0
0

2
0
0

5
0

0
2

0
0

5
0
0

3
0
0

5
0

0
5
0
0 N

5
0

0
5

0
0

5
0

0
7

0
0

7
0

0

3
0
0

2
0

0
5

0
0

5
0

0
5

0
0

3
0

0
3
0
0

5
0

0
7

0
0

7
0
0

5
0
0

5
0
0

7
0

0
5
0
0

7
0
0

5
0

0
7

0
0

7
0
0

5
0

0
5
0
0

1
,0

0
0

7
0

0
7

0
0

5
0

0
7

0
0

W
-p

p
m

s

N N N N N N
 

N N N N N N N N N N N N N N N N N N N N N N N N N
1 

,0
0
0 N N N N N N N N N N N N N

Y
- 

p
p

m
s

3
0

0
 

3
0

0
1

5
0

5
0

0
2

0
0

2
0

0
 

2
0

0
2

0
0

2
0
0 2
0

3
0

0
1 

5
0

2
0
0

2
0

0 N

20 50 50 20 3
0 N N

7
0 5
0

1
5
0

1
0
0 2
0

2
0 5
0

5
0 5
0

5
0

5
0

2
0

5
0 5
0

5
0

7
0 3
0

5
0 5
0

2
0 5
0 5
0 5
0

Z 
n
-p

p
m

s

N
 N N N N N N

1
,5

0
0 N

7
0

0 N
1
,5

0
0

1
,5

0
0 N

5
,0

0
0

1 
,5

0
0 N N N N N N N N N N N N N N N N N N N N N N N

5
0

0 N N N N N

Z 
r-

p
p
m

s

>
2
,0

0
0
 

>
2
,0

0
0

>
2
,0

0
0

>
2
,0

0
0

>
2
,0

0
0

>
2
,0

0
0
 

>
2
,0

0
0

>
2
,0

0
0

>
2
,O

U
O

2
,0

0
0

>
2
,0

0
0

>
2
,0

0
0

>
2
,0

0
0

>
2
,0

0
0

7
0
0

7
0
0

2
0

0
5
0
0 50

5
0

0

1
0
0

2
0
0

1
,0

0
0

1
,0

0
0

7
0

0

>
2
,0

0
0

2
0
0

1
5

0
>

2
,0

0
0

2
,0

0
0

7
0
0

5
0
0

2
0

0
1

0
0

1
5

0

5
0
0

2
0
0

5
0
0

3
0
0

5
0

0

5
0

0
1

5
0

1
5

0
1

0
0

7
0

0

T
h

-p
p

m
s

2
0
0
 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a

b
le

 
II
. 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o

n
c
e

n
tr

a
te

 
s
a

m
p

le
s
* 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t*

 
A

la
s
k
a
--

c
o
n
ti
n
u
e
d

S
a
m

p
le

1 
4
A

1
C

U
A

2
C

U
A

3
C

1 
A

A
A

C
1
4
4
5
C

U
A

6
C

U
A

7
C

U
4
8
C

1 
A4

S>
 C

1
4
5
0
C

1 
A

51
 C

U
5
2
C

U
5
3
C

1
4
5
5
C

U
5
6
C

1
4

5
7

C
1

4
5

8
C

1
4
5
9
C

1
4

6
0

C
1 

A
61

C

1 
4

6
2

C
U

6
3
C

1
4

6
A

C
1
4
6
5
C

1 
A

6
o
C

U
6
7
C

1 
A

7
2
C

1 
A

7
3
C

1 
4
7
A

C
U

7
5
C

1 
A

7
6

C
1
A

7
7
C

U
7
8
C

1 
A

7
9
C

1 
A

8
0

C

1 
A

8
U

1 
A

8
2
C

1 
A

8
3
C

1 
A

8A
C

1 
A

8
5
C

1 
A

6
6
C

1 
A

8
7
C

1 
A

8
9
C

1 
A

9
0
C

1 
A

91
C

3
a
-p

p
m

s 2
,0

0
0

1 
,5

0
0

1
,0

0
0

>
1
0
,0

0
0

1 
,0

0
0

7
,0

0
0

>1
 0

,0
0
0

7
,0

0
0

>
1
0
,0

0
0

1
0

,0
0

0

1
0
,0

0
0

5
0
0

7
0

0
5

,0
0

0
5
,0

0
0

1 
5
0

1
5

0
5
0

1 
5
0 50

N N

1
5
0

2
0

0
1
5
0

>
1

0
,0

'0
0

3
0

0
1 

5
0

3
,0

0
0

5
0
0

2
0

0
1

0
0 5
0

1
5

0
1
0
0

1
0
0

1
0
0

2
0

0
3
0
0

1
5

0 50
1
0
0

5
0 7
0

7
0

B
e
-p

p
m

s <
2

.C
<

2
.0

2
.0

<
2
.0

<
2

.0

<
2

.0
<

2
.0 N N N N

<
2
.0

<
2

.0 N N N N N N N N N

<
2
 .

0
<

2
.0

<
2 

.0

2
.0 N N N N N N N N N N N N N

2
.0 N N N N N

B
i 

-p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
d
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o
-p

p
m

s

5
0 5
0

7
0

7
0

2
0

3
0

7
0

5
0

5
0

1
5

0

5
0

1
0
0

1
0

0 5
0

7
0

0 3
0 5
0

2
0

7
0

5
0

5
0

0
2
0
0

1
0 1
0

1
0

7
0

1
0

5
0

2
0

5
0

2
0
0 5
0

7
0 5
0

7
0

5
0

7
0

7
0

7
0

2
0

1
0

0
1

0
0

5
0

3
0

5
0

C 
r-

p
p

m
s

2
0

0
2
0
0

3
0
0

2
0
0

1
*0

0
0

1
0

0
2

0
0

1
0
0 5
0

7
0

1
,0

0
0

3
0

0
7

0
0

2
0
0

2
0

0

1 
0
0

. 
3

0
0

3
0

0
3
0
0

3
0
0

5
0

0
3

0
0

1
5
0

1
5

0
2

0
0

1
0
0

1
5

0
7

0
0

5
0

0
5

0
0

3
0

0
5

0
0

5
0

0
5

0
0

7
0

0

7
0

0
7

0
0

1
,0

0
0

5
0
0

5
0

0

1
,5

0
0

2
,0

0
0

3
0

0
2
0
0

7
0

0

C
u

-p
p

m
s

1
0

0
3

0
0

5
0

,0
0

0
1

,0
0

0
3

0
0

2
0

0
2

0
0

3
0
0

1 
5
0

1 
5

0

5
0

0
2

0
0

2
0
0

3
0
0

>
5
0
,0

0
0

1
0

,0
0

0
5
0
0

7
0

0
1

5
0

2
0
0

1
,5

0
0

2
,0

0
0

5
,0

0
0

3
,0

0
0

1 
5

,0
0

0

1
,0

0
0 7
0 5
0

3
0

0 5
0

2
,0

0
0

1
0
0

3
0
0

1
0

0
1

0
,0

0
0

1
0

0
2
0
0

2
,0

0
0

3
0

0
1
,5

0
0 7
0

1
,0

0
0 3
0

7
0

2
0

L 
a
-p

p
m

s

7
0

0
7

0
0

5
0

7
0

0
1 

,0
0
0 N

7
0
0

2
0
0

1
0
0 5
0

5
0

0 N
1 

,0
0

0
3

0
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

M
o
-p

p
m

s

N N N N N N N N N
2

0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
b 
- 

p 
p 

m
s

2
0
0

2
0
0

1
5

0
1 

50
2

0
0

2
0
0

3
0

0 70
1
0
0 N

1
5
0

1
0
0

1 
50

2
0
0 N N N N N N N N 

'
N N N

5
0 N N N N N N N N N N N N N N N N N N N

N 
i 
-p

p
m

S

7
0 N

5
0 5
0 50 7
0

7
0

3
0
0

1
0
0

3
0

0

1
0

0 2
0

2
0

0 7
0 N

1
0
0

1
0
0 5
0

3
0
0

1
0
0

5
0
0

2
0

0 N N
5
0

3
0
0 N

1
5
0 7
0

1
5
0

1
0
0

1
5
0

1
0

0
1
5
0

2
0

0

1
0
0

2
0
0

3
0
0

3
0
0

1
0
0

2
0
0

3
0
0

1
0

0
1
0
0

1
0
0

P
b

-p
p

m
s

3
0

2
0 7
0

3
0

2
0

5
0

7
0

7
0

5
0

1
0

0

7
0

2
0

0
1
5
0

5
0

3
0

0 N N N N N

2
0

0 5
0 N N N

2
0 N N N N N

  
N

5
0 N N N N N

1
5
0 N N N N N N

') , .v  ; i ) J J J J J ) '



T
a
b
le

 
1

1
. 

C
h

e
m

ic
a

l 
d
d
t«

i 
fo

r 
n

o
n

m
a
g
n
e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o
n
c
e
n
tr

a
te

 
s
a

m
p

le
s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/

 
A 

I 
a

s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m

p
le

1
4

4
1

C
 

1
4
4
2
C

 
1
4
4
3
C

 
1

4
4

4
C

 
1
4
4
5
C

1
4

4
6

C
 

1
4
4
7
C

 
1 

4
4
6
C

 
1
4
4
9
C

 
1

4
5

0
C

U
5
1
C

 
U

5
2
C

 
1
4
5
3
C

 
U

5
5
C

 
U

5
6
C

1
4
5
7
C

 
U

5
a
C

 
1
4
5
9
C

 
U

6
0
C

 
1

4
o

1
C

U
6
2
C

 
1
4
6
3
C

 
1
4
6
4
C

 
U

6
5
C

 
1

4
6

6
C

1
4

6
7

C
 

1
4

7
2

C
 

1
4

7
3

C
 

1
4

7
4

C
 

U
7
5
C

U
7
6
C

 
U

7
7
C

 
U

7
3
C

 
1 

4
7
9
C

 
14

S
O

C

1
4
8
1
C

n
a

ze
1

4
8

3
C

 
1
4
8
4
C

 
1 

4
3

5
C

1 
4

8
o

C
 

U
8
7
C

 
1

4
8

9
C

 
U

9
0
C

 
U

9
1
C

U
a 

t 
i 

t 
u
Je

6
0
 

1
6
 

43
6
0
 

14
 

1
6

6
0
 

0 
51

6
0
 

11
 

4
3

6
0

 
12

 
10

6
0

 
3 

52
 

5
9
 

5
8

 
38

 
59

 
5

9
 

1o
 

5
9
 

54
 

<,
6 

59
 

5
3

 
2
8

5
9
 

5
6

 
44

5
9
 

4
7
 

3
5
9
 

4
9

 
5

0
59

 
5
5
 

4
4

6
0

 
2 

55

6
0
 

3
3
 

2
6
0
 

2
7

 
2

7
6

0
 

2
5
 

34
6
0
 

2
3
 

15
cO

 
2

2
 

39

6
0
 

21
 

57
6

0
 

2
0
 

4
5

6
0
 

1
6

 
53

6
0

 
1
6
 

4
7

59
 

5
6
 

35

55
 

4
d

 
11

6
0
 

0 
3

8
o
3
 

2
9

 
14

6
0

 
2

7
 

^
6

0
 

2
5

 
4
0

6
0

 
2
3
 

25
6

0
 

2
3
 

0
6

0
 

21
 

2
7

6
0
 

1
8
 

3
6
0
 

2
0

 
29

6
0
 

1
7
 

5
9

6
0
 

17
 

2
6
0
 

15
 

8
6
0
 

1
3
 

8
6
0
 

1
3

 
5
3

6
0
 

14
 

42
60

 
15

 
35

6
0

 
2

7
 

4
6

6
0
 

2
5

 
1

6
0

 
2
4
 

23

L
o
n
 g

 i
 t

 u
d

e

1
4

7
 

11
 

27
1

4
7

 
8 

21
1

4
7

 
51

 
33

1
4

7
 

7 
3

1
4

7
 

1
7

 
42

1
4

7
 

3
0
 

3
9

1
4

7
 

3
9

 
5

1
4
7
 

2
3
 

0
1

4
7

 
3

3
 

3
6

1
4

7
 

35
 

50

1
4
7
 

41
 

11
1

4
7

 
4
8
 

31
1

4
7

 
4
6
 

56
1
4
7
 

4
5
 

31
1

4
7

 
5

3
 

48

1
4

7
 

3
4
 

3
8

1
4
7
 

3
8
 

31
1

4
7

 
38

- 
39

1
4

7
 

3
8
 

35
1

4
7

 
3
9
 

44

1
4
7
 

3
7
 

15
1
4
7
 

4
0

 
19

1
4

7
 

4
5

 
13

1
4
7
 

4
5
 

3
1
4
7
 

3
3
 

40

1
4

7
 

4
5

 
24

1
4

8
 

1 
7

1
4
7
 

4
0

 
4
7

1
4

7
 

4
0

 
41

1
4

7
 

4
4
 

11

1
4

7
 

4
2
 

4
8

1
4
7
 

4
3
 

13
1

4
7

 
3
9
 

3
8

1
4

7
 

41
 

30
1
4
7
 

4
4

 
24

1
4
7
 

41
 

34
1
4
7
 

4
2

 
57

1
4

7
 

4
5

 
1

8
1
4
7
 

4
2

 
3
4

1
4

7
 

4
6
 

8

1
4
7
 

5
6
 

10
1

4
7

 
55

 
31

1
4

7
 

4
7
 

1
8

1
4
7
 

4
9
 

50
1

4
7

 
4
9
 

15

F
e
-p

c
 t
 .

 
M

g
-p

c
 t

 .
s

7
.0

5
.0

1
5

.0
1

0
.0

1
0
.0

7
.0

1 
0

.0
3

0
.0

7
.0

2
0
.0

1
5

.0
1
5
.0

1
0

.0
1
0
.0

5
0

.0

7
.0

1
0

.0
7

.0
7

.0
1

0
.0

5
0

.0
3

0
.0

5
.0

5
.0

7
.0

3
0

.0
5

.0
1

0
.0

7
.0

7
.0

1
5

.0
1

0
.0

1
0

.0
7

.0
2
0
.0

1
0
.0

1
0

.0
1
0
.0

1
5
.0

5
.0

1
5
.0

2
0

.0
1

0
.0

1
0

.0
1

5
.0

s 1 
.0

0
.7

0
.7

0
.7

0
1 

.0
0

.5
0

.7
0

.7
0

.5
0

.5
0

.5
0

.5
0

.7
0

.7
0

.2
0

5
.0

0
3

.0
0

3
.0

0
1

0
.0

0
3

.0
0

1 
.0

0
.7

0
2

.0
0

1 
.5

0
2
.0

0

.3
0

2
.0

0
5
.0

0
3

.0
0

5
.0

0

. 
3
.0

0
5
.0

0
3

.0
0

5
.0

0
5
.0

0

5
.0

0
7
.0

0
7

.0
0

5
.0

0
3

.0
0

1
0
.0

0
1

0
.0

0
3

.0
0

3
.0

0
5
.0

0

C 
a
-p

c
 t

 .
s 3

.0
0

1 
.5

0
1

5
.0

0
5
.0

0
2
.0

0

3
.0

0
1 

.5
0

2
.0

0
3

.0
0

.5
0

.5
0

2
.0

0
1 

.0
0

1
.5

0
1

0
.0

0

1
5

.0
0

1
5

.0
0

1 
5

.0
0

1
5

.0
0

1
0

.0
0

5
.0

0
7
.0

0
1

5
.0

0
1

5
.0

0
1 

5
.0

0

3
.0

0
1

5
.0

0
1
5
.0

0
1 

5
.0

0
1

5
.0

0

1
0

.0
0

1
5

.0
0

1
5

.0
0

1
5

.0
0

1
5

.0
0

1
5

.0
0

1 
5
.0

0
1 

5
.0

0
1

0
.0

0
1 

5
.0

0

1
5

.0
0

1
5

.0
0

1
5

.0
0

1
5

.0
0

1
5

.0
0

T
i-
p
c
t 

.
s N

 N N N N N N

>
2
.0

0
0
 

>
2
.0

0
0

.7
0
0

>
2

.0
0

0
 

>
2

.0
0

0
 

>
2

..
Q

O
O

. 
>

2
.0

0
0

 
.2

0
0

.7
0
0

.7
0
0

1 
.0

0
0

1 
.5

0
0

.7
0
0

.5
0
0

.3
0
0

>
2
.0

0
0

>
2
.0

0
0

>
2
.0

0
0

>
2

.0
0

0
 

.3
0
0
 

.5
0
0

>
2

.0
0

0
 

.7
0
0

.7
0
0

.7
0

0
.7

0
0

.5
0

0
1 

.5
0

0

.7
0
0

1
.0

0
0

2
.0

0
0

1 
.0

0
0

1
.0

0
0

1
.0

0
0

.5
0
0

.5
0

0
.5

0
0

.5
0
0

M
n

-p
p

m
s 1

/0
0

0
 

1 
/O

O
O

 
7
0
0
 

1 
/O

O
O

 
2
/0

0
0

7
0

0
 

1
/0

0
0

 
1 

/O
O

O
7

0
0

 
1

/0
0

0

3
/0

0
0

1 
/O

O
O

1 
/5

0
0

7
0

0
1

0
0

1
/5

0
0
 

1 
/O

O
O

 
1 
/5

0
0

 
1
/5

0
0
 

1 
/5

0
0

5
0
0

7
0

0
1 

/O
O

O
1

/0
0

0
1 

/5
0
0

7
0

0
 

1
/5

0
0

 
2
/0

0
0
 

1
/5

0
0

 
2
/0

0
0

1
/5

0
0

 
1 

/5
0
0
 

1 
/5

0
0

 
1

/5
0

0
 

2
/0

0
0

1
/5

0
0

 
2
/0

0
0
 

2
/0

0
0
 

2
/0

0
0
 

1 
/O

O
O

3
/0

0
0
 

2
/0

0
0
 

2
/0

0
0
 

1 
/5

0
0

 
1 

/5
0

0

A
g

-p
p

m
s

A
s
-p

p
m

S

A
u

-p
p

m
S

B
-p

p
m

S

N N
3
0
.0 N N N N N N

1
.5 N N N N

2
0

0
.0

1
0
.0 N N N

5
0
.0

5
.0

3
.0

1 
.0

1 
.0

1
.5

1 
.0 N N N N N N N N

: 
1

.0 N N
<

1
 .

0
1
.0 N N

<
1

 .
0 N N N

N N

3
/0

0
0 N N N N N N N N N N N

1
/5

0
0 N N N N N

7
0

0 N N N N N N N N N N N N N N N N N
5

0
0 N N N N N N

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

7
0
0

7
0
0 20

7
0
0

1
/
0
0
0

3
0
0

2
/
0
0
0 70 70

10
0

7
0
0

1
0
0

5
0
0

1 
/
O
O
O 20 30 20 20 20 20

<
2
0

<
2
0 50 50 70 50 50

15
0 30 30 20 50 30 30 20

2
/
0
0
0

10
0

10
0

10
0

>
5
/
0
0
0

15
0

10
0

10
0 50 30



_»_»_ _  o O C C O O O O O C

22222

III ' i. I I   I I i   IJ I i i I i i i I I I i i I I i i'- i I i I I I I i   I I i I 
lit i i I I i i )' i I I i i i i i i i i i i i i - I i i i i i i i i i i i i

C C O O O IV 
22222 D D 2 2 2 22222 22222 ZZZZZ ZZOOZ Z2ZZZ 2 2 2 2 O 2 2 2 2 D

 g Olvt~OOf>J->Jt~O rv C* uiiyiuiO-"JL*u<O O »-" C*
C OOCOOOOOC OO OOOOGOOO OCTO

Z Z O Z ZZZZZ OZOOO OOOOO ZZZZO OZZZZ ZOOOO OOOOZ ZZOOO

-  I
\ in D

vyiv/iui^jui UJUJUJ>-nr>j u>->jr\jt>4U> ui-J>juio ui(y/iUJuioJ ->J->j->Juir>j L«L<J->J^J>J >yn>-/iL<JOjf>J r>j^jv/iuJ T3
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OCOOO OOOO 3
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO ZOOOO

WO^JOui O O O  ' >J ui O >-/i ->j -xj  »
OOOOO OOO»-nO OOOOOO
OO OOZOZ ZZZZZ ZZZZZ ZZZZZ ZOOOO OZZZZ ZZZOO OOZOO

OOOOO OOOOO OOV/»OO OOO"«JO OOOO~«J »»OOOO OOOOO V/1V/1OW1O O-«JV/1OO 
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

> x>
O D
O 3

ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ Z 2 2 O 2 22222

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
OOOOO OOCOO OOOOO OOOOO OOOCO OOOOO OOOOO OOOOO OOOOO
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

(\j in I 
> A A T3

IM ui vsi l\J l\J cnv/> -^Or>jf\JT3 
OOOOO OO OOOO3 
O 2 Z 2 OZOOO ZZZZZ ZZZZZ ZZZZZ ZZZZZ OOZZZ ZZZZO OZZOO



T
a
b
le

 
I
I
.
 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
n
o
n
m

a
y
n
e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o
n
c
e
n
tr

a
te

 
s
a

m
p

le
s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t/

 
A

I 
a
s
k
a
--

c
o
n
ti
n
u
e
d

S
a
m

p
le

1
3
9
4
C

1
3
9
5
C

1
3

9
6

C
1

3
9

7
C

1
3
9
9
C

1
4
0
0
C

1
4
0
1
C

1
4
0
2
C

**
 

1
4
0
3
C

1
4
U

4
C

1
4

0
5

C
1

4
0

6
C

1
4
0
7
C

1
4

0
3

C
1
4
0
9
C

1
4
 1

0C
14

 1
 1

 C
14

 1
 2

C
14

 1
3
C

1
4

1
4

C

1
4

 1
oC

1
4

1
7

C
14

 l
a
c

1
4
1
9
C

**
1

4
2

0
C

**
1

4
2

1
 C

1
4
2
2
C

1
4
2
3
C

1
4
2
4
C

1
4
2
5
C

**
1
4
2
o
C

**
1
4
2
7
C

1
4
2
8
C

1
4
2
9
C

1
4

3
0

C

1
4
3
1
C

1
4
3
2
C

1
4
3
3
C

1
4
3
4
C

1
4
3
5
C

**
1
4
3
6
C

1
4

3
7

C
1

4
3

8
C

1
4
3
9
C

1
4

4
0

C

8
a

- 
pp

m
S

7
0

0
*

2
0

0
7

0
0

2
0

0 N

3
0

0
2

0
0

1 
,0

0
0

1 
,0

0
0

7
0

0

7
0
0

5
0
0

5
0

0
7
3
0

7
0
0

2
0

0
3
0
0

1
5
0

5
0

0 N

1 
,0

0
0

>1
 0

,0
0

0
7

,0
0

0
1 

,5
0

0
7
,J

O
O

1 
,0

0
0

7
0
0

5
,0

0
0

>
1
0
,0

0
0

>
1

0
,J

O
O

7
,0

0
0

5
/0

0
0

7
,0

0
0

>
1

0
,0

0
0

>
1

0
,0

0
0

7
0
0

7
0
0

7
0

0
1 

,5
0
0

?Q
Q

7
0

0
1 

,0
0

0
1
,0

0
0

1 
,5

0
0

1 
,5

0
0

B
e
-p

p
m

s <
2

.0
2

.0
2

.0
<

2
.0 N N Ni

2
.0 N

<
2
.0

2
.0

3
.0

3
.0 N N N N N N N

<
2

.0 N

<
2
.0

<
2

.0 N N
<

2
.0

2
.0

2
.0

<
2

.0 N N
<

2
.0

<
2

.0
<

2
.0

<
2
.0

<
l 
.0

2
.0

<
2
.0

<
2
.0 N

<
2

.0
<

2
.0

<
2

 .
0

<
2
.0

B
i 
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
d

-p
p

m
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o

-p
p

m
s

3
0

5
0

2
0

1
5
0

5
0
0

2
0

1 
5

2
0

2
0

1
0

2
0

3
0

2
0

3
0

1
0

0

1
0

3
0

5
0

2
0

3
0

2
0

5
0

5
0

2
0

5
0

5
0

2
0

2
0

1
0

0
1
0
0

2
0

2
0

1
0

0
1

5
7

0

1
0

5
0

3
0

1
0

5
0

2
0

3
0

1
5

5
0

2
0

C 
r-

p
p
m

s

5
0

7
0

1
0

0
1

0
0 N

5
0

1
5
0

2
0
0 N

7
0

2
0

0
3
0
0

5
0
0

1
5
0

1 
/O

O
O

3
0
0

5
0

0
1
/5

0
0

3
0
0

3
0

0

1
0

0
2
0
0

7
0

5
0

5
0

0

1
,0

0
0

2
0
0

1
5
0

3
0

0
2
0
0

3
0

0
1
0
0

2
0
0

3
0
0

1
/5

0
0

2
0
0

1 
5

0
1

5
0

1
0
0

7
0

0

3
0
0

2
0

0
7
0

2
0
0

1
0
0

C
u

-p
p

m
s 3

/0
0

0
1
/0

0
0

3
0

0
7

0
0

1
0
0

1
0

7
0

5
0

0
7
0

2
0

2
0

0
2
0
0

1
0

0
1

0
0

2
/0

0
0 3
0

3
0

3
0
0

2
0

3
0

2
0

1
0

0
3
0
0

5
0

5
0

1
0
0

3
0
0

3
0

/0
0

0
7

0
0

1 
/O

O
O

5
0

0
1

0
0

5
0

0
3
0
0

3
0
0 3
0

2
0
0

7
0

1
0

1 
5

5
0

1
0

0
1

0
1
0
0

1
0

0

L 
a
-p

p
m

s

2
0

0 7
0

5
0
0

7
0
0 N

7
0
0

3
0
0

2
0
0

2
0

0 5
0

7
0

0
7
0
0

7
0
0

>
2

/0
0

0
>

2
/0

0
0 5
0

5
0

0
7
0

7
0

0 N

7
0
0

7
0
0 N

7
0
0

1 
/O

O
O

2
/0

0
0 5
0

1 
5

0
5

0
0

5
0

0

5
0

0
2
0
0

2
0
0

3
0
0

5
0

0

1 
,0

0
0

1 
/5

0
0

2
0

0
3
0
0

>
2

/0
0

0

1 
/O

O
O

7
0

0
5

0
0

2
0
0

3
0
0

M
o
-p

p
m

s

N N N N
7
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-p

p
m

s

50
N

1
0

0 N N

5
0 N N

1
0

0
5

0

7
0

7
0

5
0

1
0

0
1
5
0 N N N

1
0

0 N

1
0

0
2

0
0

1
5
0

1
5
0 N N

5
0

2
0
0

1
0
0

1
5

0

5
0

0
3

0
0

5
0

1
5
0

1 
5
0

1 
5
0

1
5
0 N

1
0
0 7
0 N

5
0

2
0
0

2
0

0
2

0
0

N 
i 

-p
p

m
s

70 50 N
2

0
0

5
0
0 N N

3
0 N

1
0 5
0

5
0

3
0

2
0

2
0 N

7
0

7
0 N

1
5

0 N
2
0
0

2
0
0 N N N

5
0 N

7
0

1
0

0 N N
3
0
0 N

2
0

0 N N N N N N
7
0 N

7
0

7
0

P
b
-p

p
m

s

50
N

5
0

2
0 N N N

2
0 N N N

7
0

1
5
0 N

5
0 N N N

5
0

0 N N
7
0

7
0 N N N N

7
0

5
0

1
0

0 N N
1

0
0

2
0

7
0 N

5
0 N N N N N N

5
0

3
0



f
a
c
i
e
 
II
. 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
-


c
o
n
ti

n
u
e
d

cn

S
a
m
p
l
e

1
3
9
4
C

1 
3
9
5
C

1
3
9
&
C

1 
3
9
7
C

1 
3
9
9
C

1 
4
0
u
C

1
4
0
1
C

1
4
0
2
C

*
*
1
4
0
3
C

1
4
0
4
C

1
4
0
5
C

1 
4
0
6
C

1
4
0
7
C

1
4
0
8
C

1
4
0
9
C

14
1 
OC

14
1 

1 
C

1 
4
1
2
C

1
4
1
3
C

1 
41
 4
C

1
4
1
6
C

14
1 
7C

14
1 
8C

. 
1
4
1
9
C

**
1 
4
2
0
C

**
 1 

4 
2 

1 
C

1
4
2
2
C

1
4
2
3
C

1
4
2
4
C

1
4
2
5
C

**
1 
4
2
o
C

*
*
1
4
2
7
C

1
4
2
8
C

1
4
2
9
C

1
4
3
0
C

1
4
3
1
C

1
4
3
2
C

1
4
3
3
C

1
4
3
4
C

1
4
3
5
C

**
1 
4
3
6
C

1
4
3
7
C

1
4
3
8
C

1
4
3
9
C

1
4
4
U
C

L
a
t
i
t
u
d
e

60
 
27

 
56

60
 
26

 
12

60
 
24

 
10

60
 
20

 
36

60
 
28

 
58

60
 
28

 
1

6d
 
26

 
21

60
 
22
 
38

60
 
22
 
29

60
 
20
 
13

60
 
20

 
43

60
 
17
 
16

 
.

60
 
16
 
35

60
 
32

 
8

60
 
29

 
10

60
 
26
 
56

60
 
25
 
27

60
 
25
 
22

60
 
24
 

U
60
 
21
 
46

60
 
2U

 
10

60
 
20

 
15

60
 
17
 
55

60
 
16
 
48

60
 

1 
5 

33

60
 
16
 
24

60
 

5 
40

60
 

1 
48

60
 
12
 
23

00
 
12
 
32

60
 

7 
29

59
 
59
 

2
59

 
57
 
20

59
 
5o
 
26

59
 
5o

 
4
0

60
 
31

 
37

60
 
29

 
48

60
 
27

 
36

60
 
24
 
36

60
 
24
 

0

60
 
23

 
54

60
 
18

 
58

60
 
21

 
52

60
 
18
 
48

60
 
18
 

8

Lo
ni

,i
 t

 u
de

14
8 

13
 
36

14
8 

1 
7 

10
14
8 

11
 

5
14
8 

9 
12

14
8 

25
 
39

14
8 

22
 
48

14
8 

20
 

7
14

8 
18

 
9

14
8 

1 
8 

10
14
8 

1 
4 

33

14
8 

19
 
45

14
8 

20
 

31
14
8 

16
 
20

14
8 

6 
20

14
8 

7 
30

14
8 

3 
6

14
8 

1 
35

14
8 

1 
14

14
8 

4 
16

14
8 

3 
42

14
7 

8 
32

14
7 

5 
5

14
7 

4 
19

14
7 

6 
5

14
7 

10
 
10

14
7 

24
 
24

14
7 

56
 
13

14
7 

50
 
27

14
7 

12
 
33

14
7 

12
 
14

14
7 

22
 
49

14
7 

40
 
49

14
7 

27
 
42

14
7 

34
 
25

14
7 

34
 
18

14
8 

2 
52

14
8 

3 
50

14
8 

6 
27

14
8 

0 
0

14
8 

1 
7

14
8 

6 
0

14
8 

2 
27

14
7 

9 
14

14
7 

9 
32

14
7 

10
 
25

F 
e
-
p
c
 t

 .
 

M
g
-
p
c
 t

 .
' 
s 1
5
.
0

7
.
0

7
.
0

2
0
.
0

1 
.0

3
.
0

5
.
0

1
0
.
0

5
.
0

7
.
0

1
5
.
0

1
0
.
0

1
0
.
0

1
0
.
0

1
5
.
0

2
.
0

7
.
0

7
.
0

5
.
0

1
0
.
0

5.
0

1
0
.
0

2
0
.
0

7
.
0

5
.
0

7
.
0

7
.
0

7
.
0

1
0
.
0

1
0
.
0

5
.
0

5
.
0

3
0
.
0

5.
0

2
0
.
0

5
.
0

5.
0

1
0
.
0

1.
5

1
0
.
0

7
.
0

1
0
.
0

3
.
0

7
.
0

1
0
.
0

s 1
.
0
0

1 
.
0
0

1 
.
0
0

.7
0

<
.
0
5

.
7
0

1 
.
5
0

1 
.
5
0

1 
.
0
0

.
7
0

1 
.
0
0

1 
. 
50

1 
.
5
0

1 
.
5
0

3
.
0
0

2
.
0
0

5
.
0
0

7
.
0
0

3
.
0
0

3
.
0
0

.
7
0

.
5
0

.
5
0

.
7
0

. 
50

1 
.
5
0

1 
.
0
0

. 
70

.
7
0

.
7
0

.
5
0

.
5
0

.
5
0

.
7
0

.
7
0

2
.
0
0

1 
.
5
0

2
.
0
0

1
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

.
5
0

.
7
0

.
7
0

C 
a
-
p
c
 t

 .
s 5
.
0
0

1
0
.
0
0

1
0
.
0
0

2
.
0
0

1
.
5
0

7
.
0
0

1 
.
5
0

2
.
0
0

7
.
0
0

1
0
.
0
0

1
0
.
0
0

1 
5
.
0
0

1
0
.
0
0

7
.
0
0

7
.
0
0

1
0
.
0
0

1 
5
.
0
0

1 
5
.
0
0

1
0
.
0
0

1 
5
.
0
0

.5
0

1 
.0

0
1 
.
0
0

.
3
0

5
.
0
0

1 
.0

0
3
.
0
0

1
5
.
0
0

3
.
0
0

.7
0

1 
.5

0
1
.
0
0

3
.
0
0

7
.
0
0

7
.
0
0

7
.
0
0

1
0
.
0
0

1
0
.
0
0

1
0
.
0
0

1
0
.
0
0

2
0
.
0
0

1
0
.
0
0

2
.
0
0

5
.
0
0

1
.
0
0

T
i
-
p
c
 t
.

s

>
2
.
0
0
0

1
.
0
0
0

>
2
.
0
0
0

1 
.
0
0
0

.
2
0
0

1
.
5
0
0

1 
.
0
0
0

2
.
0
0
0

>
2
.
0
0
0

>
2
.
0
0
0

>
2
.
0
0
0

>
2
.
0
0
0

>
2
.
0
0
0

>
2
.
0
0
0

>
2
.
0
0
0

2
.
0
0
0

2
.
0
0
0

>
2
.
0
0
0

>
2
.
0
0
0

.
3
0
0

>
2
.
0
0
0

>
2
.
0
0
0

>
2
.
0
0
0

>
2
.
0
0
0

>
2
.
0
0
0

>
2
.
0
0
0

2
.
0
0
0

>
2
.
0
0
0

>
2
.
0
0
0

N N N N N N N N
1 
.
0
0
0

N N N N N N N

M
n
-
p
p
m

s 1
/
0
0
0

3
/
0
0
0

1
/
0
0
0

7
0
0

1 
50

1 
/
O
O
O

3
/
0
0
0

1 
/
5
0
0

2
/
0
0
0

1
/
0
0
0

1
/
5
0
0

2
/
0
0
0

2
/
0
0
0

2
/
0
0
0

1 
0
/
0
0
0

1 
/
O
O
O

2
/
0
0
0

1 
,
5
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
5
0
0

1 
/
O
O
O

1 
/
O
O
O

2
/
0
0
0

3
/
0
0
0

1 
/
O
O
O

1
/
5
0
0

1
/
0
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

2
/
0
0
0

1
/
0
0
0

1
/
5
0
0

1
/
5
0
0

1
/
5
0
0

5
/
0
0
0

1
/
0
0
0

3
/
0
0
0

3
/
0
0
0

1
/
5
0
0

1 
/
O
O
O

1
/
0
0
0

1 
/
O
O
O

A
g
-
p
p
m

s 1
0
0
.
0 N N

2
/
0
0
0
.
0 N N N N

7
0
.
0 N N N N

2
0
0
.
0

. 
7
0
0
.
0 N N N N N N N N N N N N N N N N N

7
.
0

N N N N N N N N N N N N

A
s
-
p
p
m

S

N
1
/
0
0
0 N

>
2
0
/
0
0
0

>
2
0
/
0
0
0

3
/
0
0
0 N

1 
/
5
0
0

>
2
0
/
0
0
0 N

>
2
0
/
0
0
0 N

5
/
0
0
0 N

7
/
0
0
0 N

2
0
/
0
0
0 N N N N N N N N N N N N N N N N N N N N

3
/
0
0
0 N N N N N N N

A 
u
~
 p
pr
o

s

50
0 N

<
2
0

>
1
/
0
0
0 N N N N

5
0
0 N N N

5
0
0

>
1
/
0
0
0 N N N N N N N N N N N N N N N N N N N N N N

2
0 N N N N N N N N

B
-
p
p
m

s

70
7
0
0

1
5
0

1
5
0 20 70

2
0
0

1
0
0

1
0
0 70

3
0
0

5
0
0

50
0

10
0

1
5
0 20

15
0

3
0
0

3
0
0 70

1
5
0

1
/
0
0
0 70

7
0
0

5
0
0

7
0
0

2
0
0

5
0
0

2
0
0

7
0
0

3
0
0

2
0
0

2
0
0

50
0

2
0
0 50

2
0
0

2
/
0
0
0 30

1 
/
5
0
0

2
0
0

1
0
0

7
0
0

7
0
0

1
/
0
0
0

j



T
a
b
l
e
 
II

. 
C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
 
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

S 
D 
- 
p 
p 

.11
s

S 
c
-
p
p
m

s
S 
n
-
p
p
m
 

s
S 
r
-
p
p
m
 

s
V
-
p
p
m
 

s
W
-
p
p
m
 

s
Y
-
p
p
m
 

s
Z
n
-
p
p
m
 

s
Z 
r
-
p
p
m
 

s
T
h
-
p
p
m
 

S

1 
3
A
A
C
 

1
3
A
5
C
 

1
3
A
6
C
 

1
3
A
7
C
 

**
1 1
3
A
9
C
 

1 
3
5
0
C
 

13
51
 C

 
1
3
5
2
C
 

1
3
5
3
C

1
3
5
4
C
 

1
3
5
5
C
 

1 
3
5
&
C
 

1
3
5
7
C
 

1
3
5
8
C

1
3
5
9
C
 

1 
3
6
0
C

**
 1

 3
61
 C

 
1
3
6
2
C

**
 
1
3
6
3
C

1 
3
6
A
C
 

1 
3
6
5
C
 

1
3
6
6
C
 

1
3
6
7
C
 

1 
3
6
3
C

1
3
o
9
C
 

1
3
7
0
C
 

1
3
7
1
 C

 
1
3
7
2
C
 

1
3
7
3
C

1 
3
7
4
C
 

1
3
7
6
C
 

1
3
7
7
C
 

1
3
7
8
C
 

1
3
7
9
C

1
3
8
0
C
 

1
3
8
1
C
 

1
3
8
2
C
 

1
3
8
3
C
 

1
3
8
A
C

1
3
8
6
C
 

1
3
8
7
C

**
 1
3f
a9
C 

1
3
9
1
C

**
 
1
3
9
3
C

20

N N N N N N N N
2
0 N N
20
N N N N N N N N N N N N N N N N N N N N N

1
0
0 N N N

>
2
/
0
0
0 N N N N N N N

7
,
0
0
0

1 
,
0
0
0

5
0
0

7
U
O N

7
0
0 N

5
0
0

2
0
0

3
0
0

7
0
0

2
0
0

2
0
0

1
/
0
0
0 N

2
0
0 N

5
0
0

1
,
5
0
0

5
0
0

2
0
0

5
0
0

5
0
0

2
0
0 N N N

3
0
0

3
0
0 N N

3
0
0 N

7
0
0

5
0
0 N N N

7
0
0

3
0
0

7
0
0

7
0
0

5
0
0

5
0
0 N

10
0

7
0
0

3
0
0

50
0

1
0
0

3
0
0

50
0

5
0
0

2
0
0

3
0
0

5
0
0

5
0
0

3
0
0

7
0
0 70

1
5
0

10
0

30
0

50
0

5
0
0

50
0

3
0
0

5
0
0

3
0
0 50

3
0
0

50
0

2
0
0

7
0
0

7
0
0

3
0
0

5
0
0

7
0
0

50
0

7
0
0

30
0

3
0
0

30
0

3
0
0

50
0

3
0
0

30
0

5
0
0

7
0
0

50
0

v 
N N N N N N

1
5
0 N

1
5
0

1 
,
0
0
0 N

7
0
0

1
0
0 N

7
0
0

15
0 N

1
5
0 N N N N N N N

7
0
0

<
1
0
0 N N N

7
0
0

5
0
0 N N N N N

1 
,
0
0
0 N N N N N N

5
/
0
0
0

20 20
1
0
0

1
0
0 50 70

1
5
0 50

5
0
0

1
5
0

2
0
0

1
0
0

1 
00

1
0
0

1 
,
0
0
0

1
5
0

7
0
0

2
0
0

1 
50

1 
50 2
0

2
0
0

1
0
0

1 
50 20

1
5
0 50

1 
00 70

1
5
0

3
0
0

2
0
0 50

1
5
0 50

5
0
0

5
0
0

7
0
0 7
0 50 5
0 20

2
0
0

2
0
0

2
0
0

7
/
0
0
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

5
/
0
0
0

2
/
0
0
0 N

>
2
,
0
0
0

15
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

2
,
0
0
0

>
2
,
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
,
0
0
0

2
/
0
0
0

>
2
,
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
,
0
0
0

>
2
,
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
,
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

1
,
0
0
0

>
2
,
0
0
0

>
2
/
0
0
0

>
2
,
0
0
0

1
,
0
0
0

>
2
,
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
,
0
0
0

>
2
,
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
,
0
0
0

>
2
/
0
0
0

2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
,
0
0
0

N N N N N N
50

0 N
20
0 N N N N N

3
,
0
0
0 N

7
0
0

4 -
- N N N N N N N

20
0

20
0 N N

2
0
0 N N N

3
0
0 N N

50
0

2
/
0
0
0 N N N N N N N



T
a

b
le

 
II

. 
C

h
e

u
ic

a
l 

d
a

ta
 

fo
r 

n
o

n
m

a
g
n
e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o

n
c
e

n
tr

a
te

 
s
a

m
p

le
s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A

I 
a
s
k
a
--

c
o
n
ti
n
u
e
d

10

S
a

m
p

le

1 1 
3
4
5
C

 
1 

3
4
6
C

 
1 

3
4
7
C

**
1
3
4
3
C

1
3
4
9
C
 

1 
3
5
U
C
 

1 
35

1 
C 

1
3
5
2
C
 

1
3
5
3
C

1
3
5
A
C
 

1
3
5
5
C
 

1
3
5
6
C
 

1 
3
5
7
C
 

1
3
5
8
C

1
3
5
9
C
 

1
3
6
0
C

**
1 
36

1 
C 

1
3
6
2
C

*
*
1
3
6
3
C

1 
3
6
4
C
 

1
3
6
5
C
 

1 
3
6
6
C
 

1
3
o
7
C
 

1
3
o
3
C

1
3
6
9
C
 

1
3
7
0
C
 

13
71

 C
 

1
3
7
2
C
 

1
3
7
3
C

1 
3
7
4
C
 

1
3
7
6
C
 

1 
3
7
7
C
 

1 
3
7
d
C
 

1 
3
7
9
C

1 
3
8
G
C
 

13
81
 C

 
1 
3
3
2
C
 

1
3
8
5
C
 

1 
3
8
4
C

1 
3
8
6
C
 

1 
3
8
7
C

**
1 

3 
8 
9 

C 
13

91
 C

**
1 
3
9
3
C

>1
0,

00
0 N

50
0 

70
0 

50
0

70
0 

30
0 

70
0 

1 
/
5
0
0
 

70
0

5
0
0

3
0
0

20
0

70
0

20
0

10
0

70
0

50
0

7
0
0

30
0

70
0

70
0

70
0

70
0

50
0

1 
50

1 
00

30
0

2
0
0 70

7
0
U

3
0
0 N

3
0
0
 

30
0

70
0

70
0

50
0

2
0
0

20
0

7
0
0

5
0
0

50
0

70
0

3
0
0

B
e
-
p
p
m
 

B
i
-
p
p
m
 

C
d
-
p
p
m
 

s 
s 

s

N 
N

N 
N

<
2
.
0
 

N
2
.
0
 

N
N 

N

2
.
0
 

N
N 

N
2
.
C
 

N
3
.
0
 

N
2
.
0
 

N

2
.
0
 

N
2
.
0
 

N
N 

N
<
2
.
C
 

N
N 

N

7
.
0
 

N
N 

N
<
2
.
0
 

N
2
.
0
 

N
<
2
.
0
 

N

<2
 .
0 

N
N 

1
0
0

<
2
.
0
 

N
<
2
.
0
 

N
to 

N

N 
N

N 
N

N 
N

N 
N

<
2
.
0
 

N

N 
N

N 
N

<
2
.
0
 

N
N 

N
N 

N

N 
N

N 
N

N 
3
0
0

<
2
.
0
 

N
<
2
 .
0
 

N

2
.
0
 

N
2.

0 
N

5.
0 

N
<2

 .
0 

N
5.

0 
N

im N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o
-
p
p
m

s

50
<
1
0 50 10 20

<
1
0 50 30 10 15 50 20 15 15

2
0
0 10

1
5
0 20 15 20 1 
5

1 
/
O
O
O 10

1
0
0 1 
5

15 70
15

0 30 10

2
0
0

1
5
0 N
20 3
0 20 20 10 10 10 10

<
1
0 20 20 20

C 
r
-
p
p
m

s

1
0
0 20 2
0

1
0
0 N

70
3
0
0

1
5
0 20

1
0
0

3
0
0

1
0
0
7
0

10
0 N

50
N N

1
0
0 N

1
0
0 ,N
30

2
0
0 5
0

1
0
0

1 
/
5
0
0

1
0
0

3
0
0

1
5
0

1
5
0

1
5
0

1
0
0

2
0
0

5
0
0 50 50

<
2
0 50

1
0
0

1
0
0

1
0
0

5
0
0

3
0
0

1
0
0

C
u
-
p
p
m
 

s

5
0
0 2
0

2
0
0

<
1
0 70

10
20

  0
0
0

1
5
0 70

  5
0
0 7
0

2
0

1 
50

1
0
0 N

1
0
0
 

50
 

70
 

50 70
 

3
0
0 10

7
0
0

1
/
0
0
0

1
0
0

1
0
0

7
0
0

1
0
0 50

3
0
0

1 
/
O
O
O 20 50 70

2
0
0
 

3
0
0 10
 

1
/
5
0
0 50 70

1
/
0
0
0

2
0
0

<
1
0

5
/
0
0
0

L
a
-
p
p
m

s

N N N
2
0
0

-
- N

2
/
0
0
0

3
0
0

1 
/
5
0
0

7
0
0

1 
/
O
O
O

3
0
0

5
0
0

1
5
0

>
2
/
0
0
0

1
0
0

3
0
0 N

5
0
0 N

1
5
0

3
0
0 N

1
5
0 N

2
/
0
0
0 N

2
0
0 N

1 
/
O
O
O

5
0
0

3
0
0 50

5
0
0 50

7
0
0

1 
/
5
0
0

2
/
0
0
0

1
0
0 N

1
0
0 N

3
0
0

2
0
0

3
0
0

M
o
-
p
p
m

s

1
0
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

s

N N
50 50 -- 50 50
N

1
5
0

<
5
0 50
N N N N N N N

5
0 N N

1
0
0 5
0 N N N N N N N N

70
N

<
5
0 N N N

1 
50

<
5
0 N N N N

1 
00 --

N 
i
-
p
p
m
 

s

30
0 N

15
0 N N N 70

15
0 50 50

10
0 50
N

50
30

0 N 
15
0 N
50
 

10
0 N 

30
0 N

30
0 

15
0 N

20
0 

20
0 

15
0 N

10
0

10
0 N

15
0 

20
0 50 50
N N N N N

2
0
 N

30

P
b
-
p
p
m
 

s

10
0 N
70 20
N N N

50
 N N

2
0
 N N

70
 N N N N N N

50
5
/
0
0
0
 N

15
0 70 70

10
0

15
0 7
0 N N N N N N N N

1
5
0 70
N N

5
0
 N N N



T
a
b
l
e
 
II

. 
C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
n
o
n
m
a
y
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
AI

 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S 
a 

n. 
p 

I 
e

1
3
4
4
C

1
3
4
5
C

1 
3

4
o

C
1

3
4

7
C

**
1

 3
4 

oC

1
3

4
9

C
1

3
5

0
C

1
3
5
1
 C

1
3

5
2

C
1
3
5
3
C

13
5<

*C
1
3
5
5
C

1
3

5
6

C
1
3
5
7
C

1
3
5
8
C

1 
3
5
9
C

1
3

o
O

C
>

}
 

**
1

3
6

1
C

V
^r

 
1
3
6
2
C

*
^
 

**
1

3
6

3
C

00
1 

3
6
4
C

1 
3
6
5
C

1 
3
6
6
C

1
3

o
7

C
1 

3
6

6
C

1 
3
6
9
C

1
3

7
0

C
1

3
7

1
C

1
3

7
2

C
1

3
7

3
C

1
3
7
4
C

1
3

7
6

C
1
3
7
7
C

1
3

7
8

C
1

3
7

9
C

1
3
8
0
C

1 
3
8
1
C

1 
3
8
2
C

1
3

8
3

C
_ 

1
3
3
4
C

1
3
3
o
C

1
3

8
7

C
**

1
3

8
9

C

1
3

9
1

&
**

1
 3

9
3
C

L
a
 c

 i
 t

 u
d
e

5
9
 

5
7

 
4
8

5
9
 

5
9
 

1 
5

6
0
 

5 
4

3
6U

 
1

2
 

22
6

0
 

1
3
 

4
8

6
0

 
15

 
27

6
0

 
3
5
 

2
6
0
 

2
9
 

2
6

0
 

2
7

 
21

0
0
 

2
6
 

51

6
0
 

2
6
 

3
8

6
0
 

2
4
 

55
6

0
 

2
3
 

2
8

6
0
 

1
7

 
52

6
0
 

29
 

18

6
0

 
2

7
 

53
6
0
 

2
6
 

54
6

0
 

2
4
 

40
6
0
 

2
3
 

50
6

0
 

2
2

 
54

cO
 

19
 

30
61

 
7 

18
6
0
 

2
u
 

3
6
0
 

1
7
 

14
6

0
 

15
 

55

0
0
 

3
3

 
31

60
 

4
2

 
5
8

6
0
 

4
6

 
27

o
d
 

4
a
 

2
3

6
0

 
4

5
 

51

6
0

 
5

2
 

21
6

d
 

5
4
 

51
6

0
 

4
4
 

2
2

6
0
 

4
2

 
38

6
0

 
4

2
 

3
6

6
0

 
4
3
 

5
7

6
0

 
4
3
 

25
6

0
 

41
 

21
59

 
5

7
 

3
6

5
9
 

5
8

 
34

6
0

 
4

4
6

6
0
 

6 
51

0
0

 
9 

17
6
0
 

31
 

4
9

6
0
 

2
7

 
37

L
o

n
g

 i
 t

 u
d
e

1
4

4
 

17
 

2
3

1
4

8
 

7 
5
6

1
4

8
 

28
 

20
1

4
8

 
2
0
 

13
14

8 
15

 
4
6

1
4

8
 

13
 

15
1

4
8

 
8 

7
1

4
8

 
11

 
38

1
4

3
 

7 
54

1
4

8
 

8 
52

1
4

8
 

1
4
 

1
4

1
4

8
 

1
0
 

17
1

4
8

 
7 

47
1
4
8
 

7 
42

1
4

8
 

2
7

 
10

1
4
8
 

1
7
 

12
1

4
8

 
21

 
2

3
1

4
8

 
2

0
 

47
14

8 
14

 
23

1
4

8
 

1
3
 

12

1
4

3
 

13
 

2
8

14
5 

4 
3b

1
4

8
 

21
 

42
1
4
8
 

23
 

59
1
4
8
 

1
8
 

29

1
4

8
 

4 
55

1
4

5
 

2
9
 

22
1

4
5

 
41

 
15

1
4

5
 

41
 

41
1

4
5

 
4

5
 

50

1
4
5
 

4
7

 
11

1
4
5
 

52
 

52
1
4
5
 

51
 

5
9

1
4

5
 

5
0

 
5
6

1
4

5
 

50
 

3
9

1
4

5
 

54
 

27
1
4
5
 

5
6

 
15

1
4

6
 

L 
4
6

1
4

7
 

5
7
 

18
1

4
3

 
3 

41

1
4
3
 

2
8

 
2
5

1
4
8
 

2
7

 
32

1
4

3
 

17
 

6
1

4
8

 
9 

47
1

4
8

 
10

 
50

F
e
-p

c
t.
 

M
^
-p

c
t.

s 2
0

.0
5

.0
7

.0
5

.0
5

.0

1 
.5

7
.0

1
0

.0
7

.0
7

.0

1
5
.0

7
.0

5
.0

7
.0

3
.0

3
.0

1 
.0

5
.0

7
.0

7
.0

7
.0

2
0
.0

3
.0

3
0

.0
2
0
.0

5
.0

7
.0

2
0

.0
1

0
.0

5
.0

1
0
.0

1
0

.0
2

.0
5

.0
7

.0

5
.0

5
.0

3
.0

5
.0

5
.0

5
.0

3
.0

2
.0

7
.0

5
.0

s

.3
0

.7
0

.3
0

.7
0

.5
0

.7
0

5
.0

0
1 

.5
0

.7
0

1 
.0

0

2
.0

0
1
.5

0
.7

0
1 

.0
0

.5
0

.7
0

.3
0

.7
0

1 
.0

0
. 

70

1 
.0

0
.7

0
.7

0
.7

0
.2

0

3
.0

0
7

.0
0

.5
0

3
.0

0
2
.0

0

1 
.5

0
2

.0
0

.7
0

3
.0

U
5

.0
0

1 
.5

0
1 
.0

0
.5

0
.5

0
2

.0
0

1 
.0

0
.5

0
1 

.0
0

2
.0

0
1 
.0

0

C
a

-p
c
t 

.
s 1
.5

0
1

5
.0

0
7
.0

0
7
.0

0
2
.0

0

5
.0

0
3
.0

0
3
.0

0
1

0
.0

0
1 

5
.0

0

7
.0

0
1

5
.0

0
1

0
.0

0
1

0
.0

0
.7

0

1
5

.0
0

5
.0

0
3
.0

0
7

.0
0

3
.0

0

3
.0

0
1

0
.0

0
1
0
.0

0
5
.0

0
.7

0

7
.0

0
1 

5
.0

0
3

.0
0

1
0

.0
0

1
5

.0
0

3
.0

0
1 

0
.0

0
1 

5
.0

0
1 

5
.0

0
1

0
.0

0

1 
5

.0
0

1
5

.0
0

1
0

.0
0

7
.0

0
1

0
.0

0

5
.0

0
7

.0
0

1
0

.0
0

1
0

.0
0

3
.0

0

T
i-
p

c
 t

 .
s .3

0
0

.5
0
0

>
2
.0

0
0

>
2
.0

0
0

-
-

>
2
. 

0
0

0
2
.0

0
0

1 
.5

0
0

.5
0
0

.7
0
0

>
2
.0

0
0

.7
0

0
.7

0
0

1 
.0

0
0

.7
0
0

.5
0

0
.7

0
0

2
.0

0
0

>
2
. 

0
0

0
2

.0
0

0

1
.0

0
0

>
2
.0

0
0

>
2
.0

0
0

2
.0

0
0

.5
0

0

1 
.5

0
0

.5
0
0

1 
.0

0
0

.7
0

0
1 

.C
O

O

>
2
.0

0
0

2
.0

0
0

.7
0
0

2
.0

0
0

.7
0

0

1
. 

5
0
0

1
. 

5
0

0
>

2
. 

0
0
0

1
. 

5
0
0

1 
.0

0
0

1 
.0

0
0

1
.0

0
0

>
2
.0

0
0

>
2
.0

0
0

>
2
.0

0
0

M
n

-p
p

m
s 1 

/5
0
0

1
/5

0
0

7
0
0

1 
/O

O
O

1 
/5

0
0

7
0

0
3

/0
0

0
1

/5
0

0
3

/0
0

0
3
/0

0
0

2
/0

0
0

7
/0

0
0

3
/0

0
0

1 
,0

0
0

1 
/O

O
O

2
/0

0
0

7
0

0
1 

,5
0
0

1 
,5

0
0

1
,5

0
0

1 
,5

0
0

1 
,0

0
0

1
,0

0
0

7
0
0

3
0
0

1
,5

0
0

1
,5

0
0

7
0

0
2

,0
0

0
1

,5
0

0

>1
 0

,0
0

0
7

0
0

5
0

0
1

,5
0

0
1

,5
0

0

2
,0

0
0

1
,5

0
0

1
,0

0
0

5
0
0

1 
,0

0
0

7
0
0

1
,0

0
0

2
,0

0
0

1 
,5

0
0

2
,0

0
0

A
g

-p
p

m
s

3
.0 N N N N N N

1 
.0 N N N N N N N N N N N N N

7
0

0
.0 N

<1
 .

0
1 

.0

5
0
.0 N

5
.0 N N N

2
.0 N N N N N N

<1
 .

0 N N
1

.0
2

.0 N
5

0
0

.0

A 
s
-p

p
m

s

N N
2

,0
0

0 N N N N N
3

,0
0

0 N N
  

1 
,0

0
0

1
0
,0

0
0 N

1
0

,0
0

0 N
7

,0
0

0 N N N N
>

2
0

,0
0

0 N
3

,0
0

0 N

5
0

0 N N N N

1 
,5

0
0 N N N N N N N N N

2
,0

0
0 N N N N

A
u

-p
p

m

s

N N N N N N N N N N N N N N N N N N N N N
>

1
,0

0
0 N N N

1 
5
0 N N N N N N N N N N N N N N N N N N N

B
-p

p
m

s

5
0

7
0

7
0

1
5

0
1

0
0

1
0

0
1
0
0

5
0

0
3

0
0

3
0
0

2
0

0
' 

2
0
0

1
5

0
7
0 7
0

1
5
0

1
0
0

1
5
0

3
0

0
1

5
0

1
5
0

1 
,0

0
0

1
0
0

1
0
0

5
0 7
0

1
5

0
1

5
0

5
0

7
0

1
5

0
7

0
5
0

7
0

5
0

1
5
0

5
0
0 5
0

1
5
0 5
0

3
0

2
0

0
1
0
0

1
0

0
3

0
0



T
a
b
l
e
 
II
. 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
,
 
A
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m

p
le

S
R

0
0
2
1
C

3
S

R
0

0
2

2
C

3
S

R
0
0
2
3
C

3
S

R
0
0
2
4
C

3
S

R
O

U
2
5
C

3

S
R

O
U

2
9

C
3

S
R

O
G

32
C

3
S

R
0

0
3

3
C

3
S

R
O

G
34

C
3

S
R

0
0

3
5

C
3

S
R

O
U

3
6
C

3
S

R
0
0
3
7
C

3
S

R
O

G
3

3
C

3
S

R
0
0
4
0
C

3
S

R
O

G
41

 C
3

S
R

O
G

42
C

3
S

R
0
0
4
3
C

3
S

R
0
0
4
4
C

3
S

R
0

0
4

5
C

3
S

R
O

G
46

C
3

S
R

G
U

4
7
C

3
S

R
0
0
4
8
C

3
S

R
O

G
4
9
C

3
S

R
0

0
5

0
C

3
S

R
0
0
5
1
C

3

S
R

0
0

5
9

C
3

S
R

0
0

6
2

C
3

S
R

0
0

6
3

C
3

S
R

O
G

6
4

C
3

S
R

0
0

6
5

C
3

S
R

O
U

6
6
C

3
S

R
0

0
6

7
C

3
S

R
O

U
6
9
C

3
S

R
0
0
7
2
C

3
S

R
O

U
7

4
C

3

S
R

0
0

7
6

C
3

S
R

0
0
7
7
C

3
S

R
0

0
7

0
C

3
S

R
U

0
7
9
C

3
S

R
0
0
8
6
C

3

S
R

0
1
1
0
C

3
S

R
U

1 
11

 C
3

S
R

01
 1

6
C

3
S

R
U

1
1
7
C

3
S

R
01

 1
8
C

3

La
 t

 i
 t

u
d

e

6
0

 
4
5
 

2
6

oO
 

4
5

 
2

6
0
 

4
4
 

2
0

oO
 

4
4

 
0

6
0
 

4
7
 

1

6
0

 
5
0
 

5
9

6
0

 
54

 
55

6
0
 

4
6
 

2
5

6
0

 
4

7
 

2
6
0
 

4
8

 
17

6
0
 

5
0

 
2
6

6
0
 

SO
 

31
6

0
 

5
0
 

2
9

6
0
 

3
8

 
41

6
0

 
3
8
 

5

6
0
 

3
3

 
2

5
6

0
 

3
7

 
5

6
0
 

3
5
 

4
5

6
0

 
3
3
 

34
6
0
 

4
4

 
32

6
0
 

4
5

 
5

6
0

 
4
5
 

3
2

6
0
 

4
5
 

<.
6

6
0
 

4
6
 

4
6

6
0
 

4
6

 
4
0

oO
 

2
3

 
4
6

6
0

 
2
6
 

2
0

6
0

 
29

 
12

6
0
 

2
9

 
1
7

cO
 

2
6

 
3
8

6
0
 

2
9
 

39
6

0
 

2
9
 

4
7

6
0

 
4 

55
6

0
 

1
0

 
3

6
0

 
2

0
 

2
6

6
0
 

21
 

2
6

oO
 

2
2

 
4

0
6
0
 

2
4
 

21
0
0
 

2
5
 

5
3

6
0

 
3
0
 

51

6
0
 

2
9

 
1
b

0
0
 

2
9
 

4
9

oO
 

1
0

 
9

6
0
 

1
0
 

3
6

oO
 

6 
1
0

L
o

n
g

 i
 t

 u
tie

1
4

9
 

2
7

 
52

1
4

9
 

2
8
 

5
1

4
9

 
21

 
2G

14
9 

1
6

 
0

1
4
9
 

3
2

 
4

0

1
4
9
 

31
 

4
9

14
9 

3
6
 

5
1

4
9

 
4
0
 

5
9

1
4

9
 

4
0
 

31
1

4
9

 
39

 
25

1
4

9
 

38
 

3
1

4
9

 
3
8
 

11
1

4
9

 
3

8
 

5
1
4
9
 

2
9

 
41

1
4
9
 

2
9

 
3

2

1
4

9
 

2
9
 

25
1

4
9

 
3

2
 

10
14

9 
3
2
 

35
1

4
9

 
3
4
 

4
0

1
4

9
 

1
5
 

20

1
4
9
 

1
4

 
42

1
4

9
 

14
 

10
1

4
9

 
1
3
 

3
9

1
4

9
 

12
 

53
1

4
9

 
1 

2 
52

1
4

9
 

4C
 

55
1
4
9
 

4
2

 
31

1
4
9
 

4
6

 
52

1
4

9
 

5
8

 
6

1
4

9
 

5
2

 
3
5

1
4

9
 

5
0

 
2
0

1
4

9
 

4
6
 

1
7

1
4

9
 

2
6

 
3
0

1
4

9
 

24
 

10
1

4
9

 
2

2
 

19

1
4

9
 

2
0

 
49

1
4
9
 

2
0

 
52

1
4

9
 

21
 

3
6

1
4
9
 

2
2

 
3

1
4

9
 

2
8
 

2

1
4

9
 

41
 

5
9

1
4
9
 

4
0

 
39

1
4

9
 

2
8

 
44

1
4

9
 

31
 

39
1

4
9

 
2

7
 

2
0

F
e
-p

c
 t
.

s

1
.0

7
.0

1 
.0

2
.0

2
.0

7
.0

2
.0

1 
.0

1 
.0

1
.0

2
.0

2
.0

2
.0

2
.0

1 
.0

1 
.0

1 
.5

1 
.0

2
0
.0

1 
.5

2
0

.0
1

.5 .7
1

0
.0

7
.0

1
.5

1 
.0 .5 .5

5
.0 .7 .7

1
.0 .7

1 
.0

2
.0

2
.0

5
.0

1 
.0

1 
.0

1 
.0

1 
.0 .7

2
.0

1
U

.O

M
s
-p

c
 t

 .
s

.5
0

.2
0

.5
0

1 
.0

0
.2

0

.2
0

.5
0

.7
0

.5
0

.5
0

1 
.0

0
.7

0
.7

0
.7

0
.2

0

.2
0

.2
0

.2
0

1 
.0

0
.2

0

1 
.5

0
.2

0
.2

0
1 
.0

0
1 
.5

0

.2
0

.2
0

.2
0

.2
0

1 
.5

0

.5
0

.5
0

.2
0

.2
0

.2
0

.2
0

.1
 5

1
.5

0
.2

0
.2

0

.2
0

.2
0

.1
5

.1
0

.7
0

C
a

-p
c
t 

.
s 5
.0

0
5
.0

0
5
.0

0
3

.0
0

2
.0

0

2
.0

0
3

.0
0

3
.0

0
3
.0

0
5

.0
0

5
.0

0
5
.0

0
5
.0

0
5
.0

0
2
.0

0

2
.0

0
1 

.0
0

2
.0

0
1
0
.0

0
.7

0

1
0

.0
0

2
.0

0
2

.0
0

7
.0

0
7
. 

G
O

2
.0

0
2
.0

0
2
.0

0
2

.0
0

1
0

.0
0

2
.0

0
1
.5

0
2
.0

0
2
.0

0
2

.0
0

2
.0

0
2
.0

0
1

0
.0

0
2
.0

0
2
.0

0

2
.0

0
2

.0
0

2
.0

0
2
.0

0
5
.0

0

T
i-
p

c
t 

.
s

>1
 .

0
0
0

>1
 .

0
0
0

>
1

.0
0

0
>1

 .
0

0
0

>1
 .

0
0

0

>1
 .

0
0
0

>
1

.0
0

0
>1

 .
0

0
0

>
1 

.0
0

0
>1

 .
0

0
0

>1
 .

0
0

0
>1

 .
0

0
0

>
1
.0

0
0

>1
 .

0
0
0

>1
 .

0
0
0

>1
 .

0
0

0
>1

 .
0
0
0

>
1

.0
0

0
--

>1
 .

0
0
0

_
_

>
1

.0
0

0
>

1
.0

0
0

-
- --

>1
 .

0
0
0

>1
 .

0
0

0
>1

 .
0

0
0

>1
 .

0
0
0

-
-

>1
 .

0
0

0
>1

 .
0

0
0

>1
 .

0
0

0
>1

 .
0

0
0

>1
 .

0
0
0

1
.0

0
0

>1
 .

C
O

O
-_

>1
 .

0
0

0
>1

 .
0
0
0

>1
 .

0
0
0

>1
 .

0
0

0
>1

 .
0
0
0

>1
 .

0
0

0
 

M
n
-p

p
 m

s

1 
5
0

3
0
0

3
0
0

3
0

0
2

0
0

2
0
0

3
0
0

3
0

0
3

0
0

3
0

0

3
0

0
5

0
0

3
0

0
3

0
0

2
0
0

2
0
0

1 
5
0

2
0

0
1
,5

0
0

2
0

0

1
,5

0
0

1 
5
0

3
0
0

1
,0

0
0

1 
,5

0
0

2
0
0

2
0

0
2
0
0

2
0
0

1
,5

0
0

2
0

0
2

0
0

2
0
0

2
0
0

2
0

0

2
0
0

2
0
0

1
,5

0
0

2
0

0
2

0
0

3
0

0
2

0
0

2
0
0

5
0
0

1
,0

0
0

A
g
-p

p
m

s

N
5

.0
1

0
.0 N

7
0

0
.0

1
5

0
.0

1
5
0
.0

2
0
.0

5
.0

2
.0 N N N

3
0

.0 N N
1
5
0
.0 N

2
0

.0 N N
1

5
0

.0
>

5
,O

O
G

.O N N

1
0

0
.0

1 
5

.0
2
0
.0

1
5

.0 N

7
.0

5
.0 N N

1 
5

.0

7
.0

1
5
.0 N

1 
5

.0 N

5
.0

5
.0

5
.0 N

7
.0

A 
s
-p

p
m

s

N
1
,5

0
0 N

3
,0

0
0

>1
 0

,0
0

0

>
1
0
,0

0
0

>1
 0

,0
0

0
1

,5
0

0 N N N N N N N N
>1

 0
,0

0
0 N N

3
,0

0
0

1
,5

0
0

2
,0

0
0 N

3
,0

0
0

5
,0

0
0 N N N N N N N

2
,0

0
0 N

5
,0

0
0

3
,0

0
0

3
,0

0
0 N

5
,0

0
0 N N N N N

5
,0

0
0

A
u
-p

p
m

s

N
7

0 N N
>

5
0
0

>
5

0
0

>
5

0
0

1
5

0 N N N N N N N N
5

0
0 N

2
0 N N

3
0
0

5
0
0 N N

>1
 ,

0
0

0
1
5
0 7
0

1
5
0 N

70 2
0 N N N

2
0 N N N N N

2U
N N

2
0

U
-p

p
m

s

5
0 7
0

7
0 7
0

7
0

1
0
0 5
0

5
0

1
0

0 5
0 7
0

7
0

5
0

5
0

5
0

1
0
0 5
0

1
5
0

1
5
0 5
0

1
0
0

1
0
0

5
0

1
5
0 7
0

1
5
0

2
0
0 5
0

1
0

0
1
0
0 5
0

5
0

1
,5

0
0 5
0

5
0

0

7
0

0
1

5
0

5
0

5
0

0
1
0
0 5
0

7
0

2
0
0

7
0
0

1
5
U



08Z
to to to t/i to
X 33 XI 33 X
oocoo

i/> f . l/< t/> to
X TO TO XI X
ooooo
OOOOC

vi to in «/> i/>
TO TO X TO TO
ocooo
OOOOO

to to irt irt i/> to 1/1 «/> to to
X X X X X X X, X X X
ooooo ooooo
OCOCO OCOCC

to t/, to to to
X 33 X X X
coooo
OOOOG

to i/> to i/> to
X X X X X
coooo
OCOOO

1/1 to cr «/> to
X TO X X X
oooco
C O O C O

en to to to to
X X X X X

coooo
OOOOO

CM e* L" C~ CMCM CM CM CM CMCM CM CM CM CMCM C~ CM CM Co.CM CM C* C»J CMC"J CM e<w CM CM

CM o O C C
ooooo 
oocoo

O C "^ O fV>
ooooo 
ooooo

en f\j e~ -sj en efiO-xjCe/i
oooco ooooo
o o o c c oooocr

-%j en o en en
ocooo 
oooco

en CM CM C CM O -^ CM o ^
o c. o c o ooooo
ocooc ocroco

enen 
..
OO

enen 
««
OC

enenenenv/t 
.....
OOOOC

eneAV/ien enen
2.... 22. .

OOOO OO

enenen 
...
OOO

enenenenen 
.....
OOOOO

eA^1/^^1/^e^fvl 
.....
OOOOOOOOOO

222222Z2Z2 OZTZ22Z2ZZrZZZZ

2 Z2ZZZ2 2 2 2 IT22222

en CM   '   »     
OOOOOOOOOOOOCenC.

ro   » » » >
OOOOen

en en _ > ro en 
CCOOO

LM en   »   »   » 
OOOCO

_» ro   « rvi   » 
COOOO

  '   »   « (\> -^
OOOOO

i\j ro r\j w     
OOOOO

^J roenen 
O2OOO

en-goenen 
OOOOO

nj-genOO 
OOOOOOOOOO

oenenenO
OOOOO

enoen-«jen 
OOOOO

oen^JOO 
OOOOO

-geneno->J 
OOOOO

enoen->jen 
OOOOO

OOOOO
(\i ->J   * O O 
OOenOOOOOOO

  « rvi   »   »

OenOoO OOOOO
Oenenenen 
OOOOOOOOOOOOOOO OOOOO

2OOOO
enen-vj-wcn 
OOOOO

enenenenen 
OOOOO

en enen
O2ZOOOOOOOOOOOO

en-»Jenenen
OOOOO

Oenen-w->J 
OOOOOOOOOO

2Z22Z2Z2ZZ222Z 22222ZZ22222222

ene/ienen 
ZOOOO

enen enen 
OOZOO

cncner>cncn 
OOOOO

en enenen 
OZOOO

en-»j enen en-w-wenen -wooen-^ 
OOZOO OOOOO OOOOO

a
in I

in I
 a

OOOOO
CMCMCnCM 

ZOOOO
-w*>JCMe/iO 
OOOOO

*-" O'en enCM 
OOOOO

CM~wenenen 
OOOOO

rv
O LM
s s
o c«i o 

ooooo

(Vi   »
ruenoen-w 
OOOOOOOOOO

Oen^j-w-w 
OOOOO

en-^oOO 
OOOOO

OOOOO 
OOOOOOOOOO

O-wO»oo 
OOOOO

OOOenO 
OOOOO



T
a

u
le

 
II

. 
C

h
e

m
ic

a
l 

d
a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o

n
c
e

n
tr

a
te

 
s
a

m
p

le
s
* 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t*

 
A

la
s
k
a

  
 c

o
n

ti
n

u
e

d

(2
)

S
am

p
le

S
R

0
0

2
1

C
3

 
S

R
O

U
2
2
C

3
 

S
R

0
0

2
3

C
3

 
S

K
O

G
2

4
C

3
 

S
R

0
0

2
5

C
3

S
R

0
0

2
9

C
3

 
S

R
O

U
3

2
C

3
 

S
R

0
0
3
3
C

3
 

S
R

O
U

3A
C

3 
S

K
Q

0
3
5
C

3

S
R

0
0
3
6
C

3
 

S
R

0
0
3
7
C

3
 

S
R

0
0
3
8
C

3
 

S
R

O
O

A
O

C
3 

S
R

0
0
4
1
C

3

S
R

0
0
4
2
C

3
 

S
R

O
U

A
3C

3

S
R

O
O

<,
5C

3 
S

H
O

O
A

6C
3

S
R

0
0
4
7
C

3
 

S
R

O
O

A
6C

3 
S

R
0

0
4

9
C

3
 

S
R

0
0

5
0

C
3

 
S

R
0
0
5
1
C

3

S
R

0
0

5
V

C
3

 
S

R
0

0
6

2
C

3
 

S
R

0
0

6
3

C
3

 
S

R
0
0
6
A

C
3
 

S
R

O
U

6
5
C

3

5>
R

O
O

o6
C

3 
S

R
0

0
6

7
C

3
 

S
R

U
0
6
9
C

3
 

S
R

O
U

7
2
C

3
 

S
R

0
0

7
4

C
3

S
R

0
0
7
b
C

3
 

S
R

O
C

J7
7C

3 
S

R
C

0
7
b
C

3
 

S
R

C
U

7
9

C
3

 
S

R
0
0
8
o
C

3

S
R
0
1
 1
0
C
3
 

S
R
0
1
1
1
C
3
 

S
R
0
1
1
6
C
3
 

S
R
O
 1

 1
 7
C
3
 

S
R
U
1
1
b
C
3

S
D
-
p
p
m
 

s

fj N N IJ
2
0
U

20
0

5
0
0 N N N N N N N N

5
0
0
 

1 
, 
G
u
Q N N N 

1
,
O
U
O N N N U N N U N N N N IJ 

5
0
0

S 
c-

p
p
.-

n
 

s
S 

n
-p

p
m

 
s

S 
r-

p
p
m

 
s

V
-p

p
m

s
W

-p
p
m

 
s

Y
-p

p
m

 
s

Z 
n
-p

p
m

 
s

Z 
r-

p
p

m
 

s
T 

h
-p

p
m

 
s

10 10 10 10 10 10 10 10 1
0 10 1
0

1
0 10 1
0 20 2
0 20 15 20 2
0

3
0 15 2
0 10 20 20 15 2
0

20 50 15 2
0 20 20 2
0

2
0 20 20 20 15 2
0 20 2
0

2
0 10

N N N N M

1 
5
0

7
0
0 3
0 N N N N N

7
0 N N N N N N

>1
 ,

0
0
0 N N N N N N N N N N N N N N N N N N N N N N N N

7
0
0

7
0

0

2
0

0

2
U

O
5

0
0

2
0

0
7

0
0

7
0

0
7
0
0

1 
,0

0
0

7
0
0

7
0
0

1 
,U

O
O

7
0
0

2
0

0

5
0
0

3
0

0
3

0
0

2
,U

U
O

2
0

0

2
,0

0
0

5U
O

2U
O

1 
,U

O
O

5
0

0

3U
O

3
0

0
2U

O
2

0
0

1 
,5

U
O

3
0

0
2U

O
2U

O
2

0
0

1
,0

0
0 N

7
0

0
1 

,5
0

0
2

0
0

5
0

0

5
0

0
5

0
0

2
0

0
2
0
0

5
0
0

1
0

0
1

0
0

1
0

0
1

0
0

7
0

7
0

1
0
0

1
0
0

7
0

7
0

1
5
0

1
5
0

1
0
0

1
0
0

2
0

0

1
0
0

1
0
0

7
0

3
0

0
1

0
0

3
0

0
1

0
0

1
0
0

2
0
0

2
0
0

1
0
0

1
0
0

1
0

0
1
0
0

3
0
0

1
0

0
1
0
0

7
0

1
0

0
1

0
0

1
0
0

7
0

5
0

0
1

5
0

1
0

0

1
0
0

1
0
0

1
0

0
1

0
0

2
0
0

N N
1

0
0

1
5
0

1 
,0

0
0 N

2
,0

0
0

1
,5

0
0 N

1
,5

0
0

1
0
0 N N

1
,0

0
0 N N

5
0

0 N N
1
0
0 N N N

7
0

0
3
0
0 N N

1
0
0 N N N

3
0

0 N
3

0
0 N N N N N N N N N N N

7
0

1
0
0

1
0

0
7

0
7
0

7
0

1 
0
0

7
0

7
0

1
0

0

1
5

0
1 

5
0

1
0
0

1
5
0 7
0

1 
0

0
1 

0
0 7
0

2
0

0
1 

0
0

3
0

0
1 

0
0

1 
5
0

2
0
0

2
0

0 7
0 5
0

1 
0

0
7

0
3

0
0 5
0

1 
0

0
5
0

5
0

1
0

0

7
0

1
0
0

2
0
0

1
0
0 5
0

1
0

0 7
0

1
0

0
1

0
0

1
0
0

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

>
2

/0
0

0
>

2
/0

0
0

>
2

,0
0

0

>
2

,0
0

0
>

2
/0

0
0

>
2

/0
0

0
>

2
,0

0
0

>
2

,0
0

0
>

2
,0

0
0

>
2

/0
0

0

>
2
,0

0
0

>
2

,0
0

0
>

2
,0

0
0

>
2

,0
0

0
>

2
,0

0
0

>
2

,0
0

0
>

2
,0

0
0

>
2
,0

0
0

>
2

,0
0

0
>

2
/0

0
0

>
2
,0

0
0

>
2

/0
0

0
>

2
,0

0
0

>
2
,0

0
0

>
2
,0

0
0

>
2

,0
0

0
>

2
,0

0
0

>
2

,0
0

0
>

2
,0

0
0

>
2

,0
0

0

>
2
,0

0
0

>
2

,0
0

0
>

2
,0

0
0

>
2

,0
0

0
>

2
,0

0
0

>
2

,0
0

0
>

2
,0

0
0

>
2
,0

0
0

>
2

,O
U

O
2
,0

0
0

>
2
,0

0
0

>
2
,0

0
0

>
2
,0

0
0

>
2
,0

0
0

>
2
,0

0
0



T
a

b
le

 
II
. 

C
h

e
ir
.i
c
a

l 
d

a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o

n
c
e

n
tr

a
te

 
s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t*

 
A

I 
a 

s 
k 
a

--
c
o

n
 t
 i

 n
u
e
d

 » 
-w OS

S
a

m
p

le

S
R

01
 1

9
C

3
S

R
0

1
2

0
C

3
S

R
01

 2
1 

C
3

S
R

U
1 

2
2
C

3
S

R
0
1
2
3
C

3

S
R

0
1
2
4
C

3
S

R
01

 2
5
C

3
S

R
0
1
2
7
C

3
S

R
0
1
 3

e
C

3
S

R
01

 3
7
C

3

S
R

0
1

3
8

C
3

S
R

0
1

3
9

C
3

S
R

0
1
4
0
C

3
S

R
0
1
4
1
C

3
S

R
0
1
4
2
C

3

S
R

0
1

4
3

C
3

S
R

01
 4

4
C

3
S

R
01

 4
6
C

3
S

R
0
1
4
6
C

3
S

R
0
1
5
0
C

3

S
R

01
 5

1
C

3
S

R
0

1
5

2
C

3
S

R
G

1
5
3
C

3
S

R
01

 5
4
C

3
S

R
01

 5
5
C

3

S
R

01
 5

6
C

3
S

R
01

 5
8
C

3
S

K
0
1
5
9
C

3
S

R
0
1
6
0
C

3
S

R
0
1
6
1
 C

3

S
R

01
 6

2
C

3
S

R
0

1
6

3
C

3
S

R
0

1
6

4
C

3
S

R
0
1
6
5
C

3
S

R
C

1
6
6
C

3

S
R

0
1
6
7
C

3
S

R
0
1
6
9
C

3
S

R
0

1
7

U
C

3
S

R
0

1
7

U
3

S
R

0
1
7
2
C

3

S
K

0
1

 7
3
C

3
S

R
0

1
7

4
C

3
S

R
0

1
7

5
C

3
S

R
01

 7
6
C

3
S

R
0
1
7
7
C

3

L 
a
t 

i 
tu

o
e

6
0

6
0

6
0

6
0 6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0 6
0

oO 6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
J

6
0

6 3 3 2 4 1 2 C 0 2 1 0 2 4 5 5 6 7
3

7 3
6

3
7 3
6

3
5

4
3

4
3

4
7 5
2

51 3
9

4
2

41 41 41 4 
1

4
3

4
3

4
6

4
8

4
7

4
3 4
0

5
0 5
2

5
3

5
7

2V 12 1
5 1 1

3
0 11 3
8 0

1
8

31 53 41 1 
5

4
9

4
2 8

2
6 6

58 15 18 3
4 57 j3

5
2
7

1
8 17
9 3

1
2

51 42 27 2
7 36 3
8 5

14 30 10
2

2
9 4
8

L
o

n
tj
 i
 t

 t
id

e

1
4

9
1

4
9

1
4
9

1
4

9
1

4
9

1
4

9
1
4
9

1
4

9
1

4
9

1
4

9

1
4

9
1

4
9

1
4

9
1

4
9

1
4

9

1
4

9
1

4
9

1
4
9

1
4

9
1
4
9

1
4
9

1
4

9
1
4
9

1
4

9
1

4
9

1
4

9
1
4
9

1
4
9

1
4
9

1
4
9

1
4

9
1

4
9

1
4

9
1
4
9

14
V

1
4

9
1

4
9

1
4

9
1

4
9

1
4

9

1
4
9

1
4
9

1
4
9

1
4

9
1
4
9

6 7 7 9
10 10 1
0

1 
1

1 
7

16 17 1
8

1
8

2C 16 1
6

1
7

19 13 1 
4

14 1
4

1 
5

21 21 2
5

2
4

2
5

4
0

44 4
5

4
5

4
5 3
8

41 4
3

4
1 3
6 22 3
0

2
6

4C 41 3
9 4
5

55 35 2
0 C

18 0
15 5
8

25 5
9 1

2
9

3
5

11 24 27 45 3
4

42 56

5
t*

7
44 2

0 29 29 50 11 45 4
5

4
0 52 5
0

32 25 3
5 5

55 3
0

2
0 55 4V 15 4
5 4
0

F
e
-p

c
t.
 

fo
&

-p
c 

t 
.

s

5
.0

1 
.0 .7

1 
.0

1 
.0

2
.0 .5 .5 .5 .5

1
.5

1 
.0

1 
.0

1
.0

1 
.0

1 
.0

1 
.0

1 
.0

1 
.0

2
.0

1 
.0

1 
.0

2
.0

7
.0

7
.0

7
.0

2
0

.0
2

0
.0

7
.0

7
.0

7
.0

7
.0

7
.0

1
0
.0

7
.0

7
.0

7
.0

7
.0

7
.0

7
.0

1
0

.0
1

0
.0

1
0

.0
7

.0
1

0
.0

s

.1
0

.2
0

.2
0

1 
.5

0
.2

0

2
.0

0
.2

0
.2

0
.2

0
.2

0

.5
0

.5
0

.2
0

.2
0

.5
0

.5
0

.5
0

.5
0

.7
0

.7
0

.5
0

.7
0

.7
0

5
.0

0
2
.0

0

3
.0

0
1 
.5

0
1 
.5

0
2

.0
0

1 
.5

0

1 
.5

0
1 
.5

0
2

.0
0

2
.0

0
2
.0

0

2
.0

0
1 
.5

0
1 

.5
0

1 
.5

0
5
.0

0

1 
.5

0
3

.0
0

5
.0

0
5

.0
0

3
.0

0

C
a
-p

c
 t

 .
s 1 

.0
0

1 
.0

0
1 

.0
0

2
.0

0
1 

.0
0

2
.0

C
1
.5

0
1 

.5
0

1 
.5

0
1 

.5
0

3
.0

0
3

.0
0

3
.0

0
3

.0
0

3
.0

0

3
.0

0
3
.0

0
3
.0

0
3

.0
0

3
.0

0

3
.0

0
3

.0
0

3
.0

0
7
.0

0
7

.0
0

3
0

.0
0

7
.0

0
7

.0
0

1
0

.0
0

7
.0

0

7
.0

0
1

0
.0

0
1
0
.0

0
7
.0

0
7

.0
0

1
0

.0
0

1
0

.0
0

7
.0

0
7

.0
0

7
.0

0

7
.0

0
7

.0
0

1
0

.0
0

1
0

.0
0

1
0

.0
0

T
i-
p
c
t 

.
s

>
1

.C
O

O
>1

 .
 0

0
0

>
1
.0

0
0

. 
1
0
0

.7
0
0

.5
0

0
. 

5
0

0
.7

0
0

.1
 5

0
.2

0
0

.3
0
0

1 
.0

0
0

.7
0
0

1 
.0

0
0

.3
0
0

.7
0
0

>1
 .

0
0

0
.7

0
0

>1
 .

0
0
0

>1
 .

0
0
0

>
1

.0
0

0
>1

 .
C

O
O

>
1 

.0
0
0

--  
  

_
_

>1
 .

0
0
0

>
1
.0

0
0

>1
 .

0
0
0

>1
 .

0
0
0

> 
1

.0
0

0
>

1
.0

0
0

>
1
.0

0
0

>1
 .

0
0
0

>
1 

.0
0
0

>1
 .

0
0
0

>
1
.0

0
0

>1
 .

0
0
0

>1
 .

0
0
0

>1
 .

0
0
0

>1
 .

0
0

0
>1

 .
0

0
0

>1
 .

0
0
0

>1
 .

0
0
0

>
1

.0
0

0

H 
n 
- 

p 
p 

m
s

3
0
0

5
0

0
5
0
0

5
0
0

5
0

0

1
,0

0
0

5
0

0
3

0
0

3
0

0
3

0
0

3
0

0
5

0
0

3
0

0
3
0
0

3
0

0

3
0
0

5
0

0
3

0
0

3
0

0
3

0
0

3
0
0

3
0

0
2
0
0

1
,5

0
0

1 
,5

0
0

2
,0

0
0

2
,0

0
0

2
,0

0
0

1 
,5

0
0

1 
,5

0
0

1 
,5

0
0

2
,0

0
0

1
,5

0
0

1
,5

0
0

1
,5

0
0

1 
,5

0
0

1 
,5

0
0

1 
,5

0
0

1 
,5

0
0

1 
,5

0
0

1
,5

0
0

1
,5

0
0

1 
,5

0
0

1 
,5

0
0

2
,0

0
0

A
g

-p
p

m
s

1
.0 N N N N N N N N N N N N N N N N N

1 
5

.0 N N N N
2

.0
-

N N
2
.0 N N N N N

<1
 .

0 N
1 
,0

0
0

.0

3
0

.0
5

0
.0

5
0

0
.0

5
,0

0
0
.0

3
0
.0

3
.0 N N N N

A
s
-p

p
m

s

N N N N N N N N N N N N N N N N N N
1 
,0

0
0 N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u

-p
p

m
s

N N N N N N N N N N N N N N N N N N
5
0 N N N N N N N N N N N N N

<
2
0 N

>
5

0
0 7
0

30
U

>
5
0
0

>
5
0
0 5
0

<
2

0 N N N N

B
- 

pp
m

s

2
0

0
1
0
0

1
5

0
5
0

2
0

5
0

5
0
0

5
0

0
5

0
0 5
0

2
0

0 5
0

5
0

1
5

0
1

5
0

2
0

0
2

0
0

2
0
0

5
0 5
0

5
0

2
0

1
0
0

1
0

0
1
0
0

1
0
0

1
5
0

2
0
0

7
0

0
2
0
0

1
5
0

1
0
0

2
0

0
1

5
0

2
0

0

2
0

0
2

0
0

2
0

0
1
5
0

2
0
0

1
0

0
1

,5
0

0
5
0
0

1
0
0

1
0

0

J



T
a

b
le

 
II
. 

C
h
e
m

ic
a
l 

d
a

ta
 

fo
r 

n
o

n
m

a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o

n
c
e

n
tr

a
te

 
s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A

I 
a
s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m

p
le

S
R

0
1
 1

9
C

3
S

R
0
1
2
G

C
 3

S
R

G
1 

2
1
C

3
S

R
0
1
2
2
C

3
S

R
G

1 
2
3
C

3

S
R

0
1

2
4

C
3

S
R

01
 2

5
C

3
S

R
G

1 
2
7
C

3
S

R
U

 1
 3

6
C

3
S

R
0
1
3
7
C

3

S
R

01
 3

d
C

3
S

R
0

1
3

9
C

3
S

R
01

 4
U

C
3

S
k
O

U
l 

C
3

S
R

U
1 

4
2
C

3

S
H

G
1

4
3

C
3

S
K

O
U

4
C

3
3
R

O
K

6
C

3
S

R
O

U
3

C
3

S
R

0
1
5
0
C

3

S
R

01
 5

1 
C

3
S

R
0

1
5

2
C

3
S

R
0
1
5
3
C

3
S

R
G

1
5

4
C

3
S

R
U

1 
5
5
C

3

S
R

U
1 

5
6

C
3

S
R

0
1
 5

d
C

3
S

R
U

1 
5

9
C

3
5
S

0
1
6
0
C

3
S

R
0
1
6
1
C

3

S
R

0
1

6
2

C
3

S
R

0
1

6
3

C
3

S
R

0
1
6
4
C

3
S

R
0
1
6
5
C

3
S

K
0

1
6

6
C

3

S
H

0
1

6
7

C
3

S
R

U
1 

6
9
C

3
S

*0
1

7
0

C
3

S
R

U
1 

71
 C

3
S

K
01

 7
2
C

3

S
R

0
1
7
3
C

3
S

«U
1 

7
4
C

3
S

R
01

 7
5

C
3

S
R

G
1

7
6

C
3

S
R

0
1

7
7

C
3

b
a
- 

pp
m

s

70
U

1
/0

0
0

7
0
0 50

1 
/5

0
0 _
_

7
0
0 N N

2
0

0

<
5

0
1 

/O
O

O
5

0
0

3
0

0
1
5
0

3
0
0

5
0

0
5
0
0

1
/0

0
0

5
0

0

3
0
0

5
0
0

1
/0

0
0

3
0

0
7

0
0

2
/0

0
0

1 
/J

O
G

1 
/5

0
0

7
0
0

5
0

0

2
0

0
5

0
0

3
0

0
1
/5

0
0

5
0
0

5
0
0

1 
/O

O
O

7
0
0

7
0
0

1
/5

0
0

1 
/5

0
0

5
/0

0
0

3
0

0
2

0
0

2
0

0

o
e
-p

 p
m

S

5
.0

5
.0

5
.0 N

5
.0 N

2
.0 N N N N

5
.0

5
.0

7
.0

2
.0

7
.0

5
.0

5
.0

2
.0

5
.0

5
.0

5
.0

5
.0 N N N

2 
.0

2
.0

2
.0

<
2
.0

2
.0

2
.0

<
2

.0
<

2
.0

<
2
.0

2
.0

2
.0

2
.0

2
.0

<
2
.0

2
.0

2
.0

2
.0

<
2
.0

2
.0

u
i 
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C 
d
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N n N N N N N N N N

C 
o
-p

p
m

S

5
0 10 1
0

1
0 5
0

3
0

1
0

1
0

1
0

1
0

2
0 1
0

1
0

1
0

1
0

1
0 N

1
0

1 
5

15 1
0

1
0

2
0

2
0

2
0

2
0

5
0

7
0

2
0

1
0

1
0

1
0

1
0

2
0

2
0

2
0

1
0

1
5

1 
5

2
0

2
0

2
0 5
0

15 2
0

C 
r-

p
p

m
s

2
0 5
0

5
0

1
5

0
1

0
0

5
0

0
1
0
0 2
0 N N

5
0

1
0
0

7
0

5
0

5
0

7
0

2
0

5
0

1
0

0
1

0
0

5
0

5
0

1
0
0

5
0
0

3
0
0

7
0

0
1

5
0

2
0

0
2

0
0

1
5
0

2
0

0
2

0
0

2
0

0
1
5
0

3
0

0

3
0

0
1

5
0

2
0
0

1
5

0
1
5
0

2
0
0

2
0

0
5
0
0

5
0

0
2

0
0

C
u
-p

p
m

s

2
0
0 7
0

5
0

3
0 7
0

3
0 3
0

1 
5

5
0

0 3
0

1 
5

0
3
0

2
0

5
0 N N N N N N N N N

5
0

1
0

0 3
0

3
0
0

3
0

0
1 

5
0

1
0

0

1
0

0 1
0

1
0

0
1

5
0

1 
5

0

1
5
0

1
0

0
1 

0
0

1
0
0

1
0
0

1
0

0
1
0
0

1 
5
0 7
0

1
0
0

L 
a
-p

p
m

s

5
0 N N N

5
0 N

 
'

N N N N N
5

0 N

5
0 N N

1
0
0

5
0

5
0

5
0

5
0

5
0

5
0

1 
5
0

1
5

0

1 
5

0
2

0
0

2
0

0
1
0
0

3
0

0

5
0

0
7
0
0

5
0

0
5

0
0

1
5

0

7
0

0
7

0
0

5
0
0

3
0

0 5
0

1 
5

0
2

0
0

2
0

0
2

0
0 7
0

M
o

- 
pp

m
S

N N N N N N N N N N N N N N

3
0

3
0

3
0

3
0

3
0

3
0

3
0

3
0

3
0 N N N N N N N N N N N N N N N N N

1 
5

<
1

0
<

1
0 N

1
5

N
b

-p
p

m
s

<
5

0
<

5
0 5
0 N N N N N N N N N N

5
0 N N

5
0

<
5

0 7
0

5
0 N

5
0 N N N N N N N

5
0 N N

7
0

7
0

7
0

5
0 N N

5
0 N

5
0

5
0

5
0 N N

N 
i 
-p

p
m

s

1
5
0 5
0

3
0

1
0

0 3
0

3
0
0 3
0

2
0

2
0

2
0

3
0 5
0

3
0

3
0

-
-

_
_ -
-

-
-

-
- -
-

_
_
  7

0
1
0
0

7
0

2
0

0
2
0
0 5
0

1
0

1
0 1
0

10 1
0 1
0

<
1

0
<

1
0 5
0

3
0

1
0

0 5
0

5
0

30 3
0 7
0

P
b
-p

p
m

s

1
0

0
3

0
2
0 N N N N N N N N N

2
0

2
0 N N

7
0 N

2
0

2
0

3
0 N N

5
/0

0
0

1
5

0

1
5
0

3
0
0

1
5

0
7
0

5
0

5
0

5
0

5
0

5
0

7
0

5
0

5
0

5
0 5
0

1
0

0

7
0

5
0

50 3
0

3
0



T
a
b
l
e
 
II
.

C
h
e
m
i
c
a
l
 
d
a
t
a
 
f
o
r
 
n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
-

c
o
n
 t

 i
 n
u
e
d

S
a
m
p
l
e

S
b
-
p
p
m
 

s
S 
c
-
p
p
m
 

s
S 
n
-
p
p
m
 

s
S 
r
-
p
p
m
 

S
V
-
p
p
m
 

s
W
-
p
p
m
 

s
Y
-
p
p
m
 

s
Z
n
-
p
p
m
 

s
Z 
r
-
p
p
m
 

s
T
h
-
p
p
m
 

s

S
R
0
1
 1
V
C
3
 

S
R
0
1
 2
0
C
3
 

S
R
0
1
 2
1
C
3
 

S
K
0
1
 2
2
C
3
 

S
R
0
1
 2
3
C
3

S
R
0
1
2
4
C
3
 

S
R
0
1
 2
5
C
3
 

S
R
0
1
 2
7
C
3
 

S
R
0
1
3
o
C
3
 

S
R
0
1
 3
7
C
3

S
R
0
1
3
6
C
3
 

S
R
0
1
3
9
C
3
 

S
R
O
U
O
C
3
 

S
R
O
U
1
C
3
 

S
R
O
U
2
C
3

S
R
0
1
 

S
R
0
1
 U
C
3
 

S
R
0
1
 4
6
C
3
 

S
R
0
1
4
8
C
3
 

S
R
0
1
 5
0
C
3

S
R
0
1
 5
U
3
 

S
R
0
1
 5
2
C
3
 

S
R
0
1
5
3
C
3
 

S
R
0
1
 5
4
C
3
 

S
R
0
1
 5
5
C
3

S
k
U
l
 5
6
C
3
 

S
R
0
1
5
8
C
3
 

S
R
0
1
5
9
C
3
 

S
R
0
1
6
0
C
3
 

S
R
0
1
6
U
3

S
R
0
1
6
2
C
3
 

S
R
0
1
6
3
C
3
 

S
R
0
1
6
4
C
3
 

S
R
0
1
6
5
C
3
 

S
R
0
1
6
6
C
3

S
R
0
1
6
7
C
3
 

S
R
U
1
6
V
C
3
 

S
R
0
1
 7
0
C
3
 

S
H
0
1
7
1
C
3
 

S
R
U
1
 7
2
C
3

S
R
U
1
7
3
C
3
 

S
R
0
1
7
A
C
3
 

S
R
0
1
7
5
C
3
 

S
R
U
1
7
6
C
3
 

S
R
0
1
 7
7
C
3

15 15 20 N 15 2
0 10 10 10
 

1C
 

10
 

10
 

10 10 10 10 10 10 10 10 10 30 30 70 20 20 20 20 30 20 30 30 30 30 20 20 20 20 30 30 50 30 30

N H N N N N N N N N N N N N N N N N N N N N N N N N N N
5
0

3
0
0 N N N N N

<
2
0 2
0 N N

2
0
0 N N N

1
5
0 N

2
0
0

2
0
0

2
0
0 N N

20
0 N N N N N N

2
0
0

2
0
0 N N

2
0
0

2
0
0

2
0
0

7
0
0

7
0
0

5
0
0

2
0
0

7
0
0

7
0
0

1 
/
5
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

1
/
0
0
0

1
/
5
0
0

7
0
0

7
0
0

7
0
0

1
/
0
0
0

7
0
0

7
0
0

1
/
5
0
0

5
U
O

1
/
0
0
0

7
0
0

5
U
O

7
0
0

1
/
0
0
0

7
0

1
0
0

1
5
0
7
0

1
5
0

2
0
0

1
5
0

1
5
0

1
0
0
7
0

7
0

1
0
0 7
0

1
0
0

1
0
0

1
0
0

1
0
0
7
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

3
0
0

3
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

3
0
0

3
0
0

3
0
0

5
0
0

7
0
0

1 
/
O
O
O

7
0
0

7
0
0

N N N N N N N N N N N
5

0
0 N N N N N N N N N N N N N N N

O
O

O N N N N N
1
5
0 N N N

2
/0

0
0

1
0

0
2

0
0

3
0
0 N N N N

5
0

3
0

7
0 N

2
0 N

2
0

<
2

0 N N N
5

0
2
0 50
N

2
0 7
0

2
0 7
0

70 5
0

7
0

30 70
1
0
0

2
0
0

1
5

0
2
0
0

1
0

0
2
0
0

3
0

0
3

0
0

5
0
0

3
0
0

5
0

0

5
0

0
5

0
0

3
0

0
2
0
0 70

1
5
0

3
0
0

2
0
0

2
0

0
1

0
0

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

>
2
/
0
0
0

7
0
0

>
2
/
0
0
0 N

5
0
0 N

15
0

50
0 N
5
0

2
0
0

1
/
5
0
0

1 
/
O
O
O

1
/
5
0
0

2
0
0

5
0
0

>
2
/
0
0
0

1
/
0
0
0

>
2
/
0
0
0

2
/
0
0
0

1
/
0
0
0

>
2
/
0
0
0

5
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

1
/
5
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

2
/
0
0
0



T
a
b
l
e
 
II

. 
C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
AI
 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

00

S
a
m
p
l
e

S
R
0
1
7
o
C
3
 

S
R
0
1
 7
9C
3 

S
R
0
1
8
0
C
3
 

S
k
0
1
8
1
C
3
 

S
R
0
1
6
2
C
3

S
R
0
1
8
3
C
3
 

S
R
0
1
8
4
C
3
 

S
R
0
1
8
5
C
3
 

S
R
0
1
8
6
C
3
 

S
R
0
1
8
7
C
3

S
R
0
1
8
8
C
3
 

S
R
0
1
8
9
C
3
 

S
K
0
1
9
0
C
3
 

S
R
0
1
9
1
C
3
 

S
R
U
1
9
2
C
3

S
R
0
1
9
3
C
3
 

S
R
0
1
9
4
C
3
 

S
R
0
1
9
5
C
3
 

S
R
0
1
9
6
C
3
 

S
K
0
1
9
7
C
3

S
R
C
1
9
8
C
3
 

S
R
0
1
9
9
C
3
 

S
R
0
2
0
U
C
3
 

S
R
0
2
0
1
C
3
 

S
R
0
2
0
2
C
3

S
R
0
2
0
3
C
3
 

S
R
0
2
0
4
C
3
 

S
R
0
2
J
6
C
3
 

S
R
0
2
0
7
C
3
 

S
R
0
2
0
b
C
3

S
R
0
2
0
9
C
3
 

S
R
0
2
1
0
C
3
 

S
R
0
2
1
1
C
3
 

S
R
0
2
1
2
C
3
 

S
R
0
2
1
3
C
3

S
R
U
2
U
C
3
 

S
R
0
2
1
5
C
3
 

S
R
0
2
1
6
C
3
 

S
R
0
2
1
7
C
3
 

S
R
0
2
1
8
C
3

5
R
0
2
1
9
C
3
 

S
R
0
2
2
0
C
3
 

S
R
0
2
2
1
C
3
 

S
K
0
2
2
2
C
3
 

5
R
0
2
2
3
C
3

L
a
t
i
t
u
d
e

60
 
54
 
57

oO
 
32

 
8

60
 
32

 
0

60
 
32
 
27

60
 
32
 

0

60
 
31
 
17

60
 
33
 

5
60

 
31

 
5

60
 
31

 
56

60
 
32
 

4

60
 
34

 
35
 

60
 
10
 

3 
6
0
 
10
 
U
 

60
 
10
 
10
 

6
0
 

6 
52

oO
 

o 
47
 

6
0
 
10
 
50
 

60
 

1 
4 

0 
60

 
14
 
28
 

6
0
1
5
 

2

60
 

1 
5 

57
 

60
 
18

 
37

 
60

 
16
 
4o

 
6
0
 
16

 
10

 
60
 
16
 
16

60
 

18
 
16

6
0
 
18
 
42

60
 
21
 
42

60
 
22
 
17

60
 
23

 
15

6
0
 
20
 
10
 

60
 
20

 
21

 
6
0
 
22

 
27
 

60
 
1V
 

1 
60

 
13

 
22

60
 
10

 
47

60
 
28
 

2
60

 
28

 
22

60
 
28

 
34

60
 
27
 

<,
Q

oO
 
27

 
45
 

60
 
27

 
35

 
60
 
28
 
17
 

63
 

21
 

3 
oO
 
16
 
23

L
o
n
g
i 

t 
u
d
e

1
4

9
 

38
 

37
1

4
9

 
19

 
1

1
4

9
 

21
 

0
1

4
9

 
19

 
27

1
4

9
 

1
9

 
1

0

1
4

9
 

1
4
 

0
14

9 
14

 
14

1
4

9
 

4 
30

1
4
9
 

4 
2

5
1
4
9
 

6 
38

1
4
9
 

6 
3

0
1
4
9
 

31
 

35
1

4
9

 
3

5
 

4
5

1
4

9
 

3
6

 
0

1
4

9
 

3
4

 
5
0

1
4
9
 

35
 

2
1

4
9

 
3
8
 

0
1
4
9
 

3
9
 

15
1

4
9

 
3
8
 

2
0

1
4

9
 

4
0

 
22

1
4

9
 

41
 

37
1

4
9

 
3
8
 

15
1
4
9
 

4
0

 
1
6

1
4
9
 

32
 

42
1

4
9

 
32

 
4
9

1
4

9
 

4
6

 
8

1
4
9
 

4
9
 

1
8

1
4

9
 

4
3

 
4
9

1
4

9
 

4
3

 
8

1
4

9
 

31
 

9

1
4
9
 

3
2
 

31
1

4
9

 
31

 
0

1
4

9
 

2
7

 
3
5

1
4

9
 

19
 

4
0

1
4

9
 

2
6

 
58

1
4

9
 

2
5
 

59
1
4
9
 

19
 

4
5

1
4

9
 

13
 

1
0

1
4
9
 

6 
5
6

1
4
9
 

8 
3

0

1
4

9
 

8 
30

1
4

9
 

8 
55

1
4
9
 

1
2
 

25
1
4
9
 

1
4
 

32
1

4
9

 
17

 
12

F
e
-p

c
 t
 .

 
M

g
-p

c
 t

 .
s

7
.0

1
0

.0
7

.0
7

.0
7

.0

1
5
.0

1
5
.0

7
.0

3
0
.0

3
0

.0

3
0
.0

7
.0

1
0
.0

2
0
.0

1
0
.0

7
.0

5
0

.0
3
0
.0

2
0
.0

5
0
.0

5
0
.0

7
.0

3
0
.0

1
0

.0
1
5
.0

7
.0

7
.0

3
0
.0

1
0

.0
3

0
.0

7
.0

1
0

.0
1

0
.0

7
.0

7
.0

2
0

.0
3

0
.0

1
0

.0
2

0
.0

2
U

.O

1
0

.0
3
0
.0

1
0

.0
2
0
.0

7
.0

s 2
.0

0
2

.0
0

1
.5

0
2
.U

O
2
.0

0

2
.0

0
5
.0

0
1 

.5
0

1 
.0

0
1 
.0

0

2
.0

0
1 

.5
0

2
.0

0
1 

.5
0

1
.5

0

1
.5

0
.7

0
1 

.5
0

1 
.5

0
.7

0

.7
0

1 
.5

0
1 

. 
5
0

1
.5

0
1 
.0

0

1 
.0

0
1
.0

0
1 

.5
0

1
.5

0
1 

.5
0

1 
.5

0
1
.5

0
1
.5

0
1

.0
0

1 
.5

0

2
.0

0
1

.0
0

5
.0

0
5

.0
0

2
.0

0

2
.0

0
1
.0

0
2

.0
0

1 
.5

0
1 

. 
5

0

C
a
-p

c
 t

 .
s

1
0

.0
0

1
0

.0
0

1
0

.0
0

1
0

.0
0

7
.0

0

7
.0

0
7

.0
0

7
.0

0
7
.0

0
7
.0

0

7
.0

0
7

.0
0

1
0

.0
0

5
.0

0
7
.0

0

1
0

.0
0

2
.0

0
7
.0

0
1
0
.0

0
2
.0

0

2
.0

0
7

.0
0

5
.0

0
7
.0

0
7

.0
0

7
.0

0
7

.0
0

7
.0

0
1

0
.0

0
5

.0
0

1
0

.0
0

1
0
.0

0
7

.0
0

7
.0

0
1

0
.0

0

5
.0

0
5

.0
0

1
0
.0

0
2
.0

0
7

.0
0

7
.0

0
2

.0
0

7
.0

0
7

.0
0

7
.0

0

T 
i-
p
c
 t

 .
S

>1
 .

0
0
0

>1
 .

0
0
0

>
1

.0
0

0
>1

 .
0
0
0

>1
 .

0
0
0

>
1
.0

0
0

>
1

.0
0

0
>

1
.0

0
0

>1
 .

G
O

O
>1

 .
0
0
0

>
1 

.0
0
0

>
1

.0
0

0
>1

 .
0

0
0

1 
.0

0
0

>
1

.0
0

0

>1
 .

0
0
0

.5
0
0

>1
 .

0
0
0

>1
 .

0
0

0
1

.0
0

0

>1
 .

0
0
0

>1
 .

0
0
0

>1
 .

0
0
0

>
1

.0
0

0
>1

 .
0

0
0

>1
 .

 C
O

O
>

1
.0

0
0

1 
.0

0
0

>1
 .

0
0
0

1
.0

0
0

>
1
.0

0
0

>1
 .

0
0

0
>1

 .
0

0
0

>1
 .

0
0
0

>
1
.0

0
0

>1
 .

0
0
0

>
1 

.C
O

O
>1

 .
0
0
0

.7
0
0

>
1

.0
0

0

>1
 .

0
0
0

1 
.0

0
0

1
.0

0
0

1 
.0

0
0

1 
.0

0
0

M
n
-p

p
m

 
s 1
/
5
0
0
 

1
/
5
0
0
 

1
/
5
0
0
 

1
/
5
0
0
 

1 
/
S
C
O

1 
/
5
0
0
 

2
/
0
0
0
 

1 
/
O
O
O
 

1
/
0
0
0
 

1
/
0
0
0

1
/
5
0
0
 

1
/
5
0
0
 

1
/
5
0
0
 

1 
/
O
O
O
 

1
/
5
0
0

1 
/
5
0
0

5
0
0

1
/
5
0
0

1
/
5
0
0

5
0
0

5
0
0
 

1
/
0
0
0
 

1
/
5
0
0
 

1
/
5
0
0
 

1
/
0
0
0

1
/
0
0
0
 

1
/
0
0
0

5
0
0
 

1
/
0
0
0

5
0
0

1
/
5
0
0
 

1
/
5
0
0
 

1 
/
5
0
0
 

1 
/
O
O
O
 

1
/
5
0
0

3
/
0
0
0
 

7
0
0
 

1
/
5
0
0
 

2
/
0
0
0
 

1 
/
O
O
O

1 
/
5
0
0
 

5
0
0
 

1
/
5
0
0
 

1
/
5
0
0
 

1
/
5
0
0

A
g
-
p
p
m
 

s
A
s
-
p
p
m
 

S
A
u
-
p
p
m
 

s
B
-
p
p
m
 

s

N N
5
0
.
0 N N N N

<1
 .
0

2
.
0

2.
0 N N

<1
 .
0

2.
0

<
1
.
0 N

7
.
0

1
5
0
.
0

<1
 .
0

1
5
0
.
0

2
0
.
0

< 
1 
.0

1
5
.
0

<1
 .
0

5
0
.
0

2
0
0
.
0 N

2.
0

2
0
0
.
0

1 
5
0
.
0 N N N

7
0
.
0 N

<
1
.
0

20
0*

.0
1
.
0

2
.
0

1.
0

0
.
0

5.
0 N

5.
0

5
.
0

N N N N N N N N
7
0
0

1
/
5
0
0

7
0
0 N N N N N

3
/
0
0
0

2
/
0
0
0 N

>
1
0
/
0
0
0

7
/
0
0
0 N

7
/
0
0
0 N N

1
/
0
0
0 N

7
0
0

2
/
0
0
0

5
/
0
0
0 N N

1
0
/
0
0
0

1
0
/
0
0
0 N

1
/
0
0
0

>
1
0
/
0
0
0 N N

3
/
0
0
0 N

5
0
0 N

>
1
0
/
0
0
0

2
/
0
0
0

N N
1
0
0 N N N N N N N N N N N N N N

>
5
0
0 N

30
0 N N

30
N

15
0

>
5
0
0 N N

>
5
0
0

50
0 N N N
50
N N

>
5
0
0 N N N N N N N N

20
0

2
0
0

15
0 70

1
5
0

15
0

20
0

20
0

1
0
0

1
5
0

1
5
0

2
/
0
0
0

1
/
0
0
0

2
0
0

2
/
0
0
0

50
0

2
0
0

2
0
0

1
/
5
0
0

10
0 70

1 
/
5
0
0

5
0
0

1
/
0
0
0

50
0

10
0

2
0
0 70

10
0

20
0

1
0
0

20
0

1
0
0 70

7
0
0

50
0 7
0

20
0

2
0
0

2
0
0

50
0 70

1
0
0

1 
/
O
O
O

2
/
0
0
0



T
a
b
le

 
II
. 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
n

o
n

m
a

y
n

e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o

n
c
e

n
tr

a
te

 
s
a

m
p

le
s
/ 

C
h
u
y
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A

la
s
k
a
 c

o
n
ti
n
u
e
d

S
a
m

p
le

S
K

U
 1

 7
tt
C

3
S

R
U

1 
7

9
C

3
S

R
U

1 
8G

C
3

S
R

0
1
8
1
C

3
S

R
0
1
d
2
C

3

S
R

01
 d

3
C

3
S

R
O

 1
3<

«C
3

S
R

0
1
3
5
C

3
S

R
01

 3
u
C

3
S

R
01

 3
7
C

3

S
R

0
1
3
8
C

3
S

R
0
1
8
9
C

3
S

R
0
1
9
U

C
3

S
K

U
I 
9

U
3

bR
G

1 
9
2
C

3

S
R

U
1
9
3
C

3
S

R
G

1
9

4
C

3
S

R
0
1
9
5
C

3
S

R
0
1
9
0
C

3
S

R
U

1
9
7
C

3

S
R

0
1
9
B

C
3

S
R

01
 9

9
C

3
S

R
0
2
C

O
C

3
S

R
0

2
0

1
 C

3
S

R
0

2
0

2
C

3

S
R

0
2
0
3
C

3
S

R
02

0<
«C

3
S

R
0
2
U

6
C

3
S

R
0
2
0
7
C

3
S

R
0

2
0

6
C

3

S
R

0
2
0
9
C

3
S

R
0
2
1
0
C

3
S

R
0

2
1

1
 C

3
S

R
0
2
1
2
C

3
S

R
0

2
1

3
C

3

S
R

0
2
U

C
3

S
R

0
2
1
5
C

3
S

R
C

2
1

6
C

3
S

R
0
2
1
7
C

3
S

R
0
2
1
8
C

3

S
R

0
2

1
V

C
3

S
R

0
2

2
G

C
3

S
R

U
2

2
1

 C
3

S
R

0
2
2
2
C

3
S

R
0

2
2

3
C

3

d 
a 
- 

p 
p 

m
s

7J
G

1 
/5

Q
U

S
O

U
5U

O
1 

/5
Q

O

1 
/S

O
U

1
/5

Q
O

1 
/5

0
0

>
5

/0
0

0
1 

/O
U

u

>
5

/0
0

0
3

0
0

5
0

0
2

/0
 J

O
3

0
0

3
0

0
3 

JO
1
/5

0
0

5
0

0
5
/0

0
0

1 
/O

O
U

2
0

0
2
0
u

1
/0

0
0

5
0

0

3
0

0
3

0
0

1 
/O

O
O

1 
/5

Q
O

>
5

/0
0

0

5
0

0
5
0
0

5
0

0
5

/G
O

O
7
0
0

5
0
0

2
/O

C
O

1 
/O

O
O

5
0
0

5
/0

0
0

2
/O

G
L

t
3

/O
G

O
2
/0

0
0

3
/0

0
0

2
/G

G
O

B
e
-p

p
m

s

2
.0

2
.0

2
.0

<
2

.0
<

2
.0

<
2

.0
<

2
.0

2
.0

2
.0

2
.0

<
2

.0
2

.0
<

2
.0

<2
 .

0
2

.0

<
2
.0

<
2
.0

2
.0

<
2

.0
<

2
.0

<
2

.0
2

.0
<

2
.0

2
.0

2
.0

<
2

.0
<

2
.0

<
2

.0
<

2
.0

<
2

.0

<
2
.0

2 
.0

2
.0

<
2
.C

<
2

.C

2
.0

<
2 

.0
<

2
.0

3
.0

2
.0

2
.0

<
2

.G
<

2
.0

<
2
.0

2
.0

3 
i 
-p

p
m

S

N N N N N N N N N N N N N N N N N N N

2
0

<
2
0 N N N N

<
2

0 N N N N N N N N N N N N N N N N N

2
0 N

C 
d
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C 
o
-p

p
m

s

2
0 2
0

1 
5

2
0

2
0

7
0

7
0

2
0

2
0

0
2

0
0

1
0

0 1
0

2
0

1
0

0
2
0 1
0

7
0
0

3
0

0
3

0
0

5
0

0

5
0

0 5
0

3
0

0
2
0
0 2
0

<
1
0

<
1
0

2
0

0
3
0

2
0

0 1
0 1
0

3
0

1
0
0 1
0

1
0
0

1
0

0
1 

5
0

1 
0

0
1
5
0 5
0

1 
5

0
3
0

1
/0

0
0 5
0

C 
r-

p
p

m
s

1
5

0
7

0
0

1
5

0
7

0
0

5
0

0

3
0

0
5

0
0

1
0
0

5
0

7
0

5
0
0

1
0

0
1

5
0

1
0

0 7
0

1
5

0
5
0

2
0
0

1
0

0
5
0

5
0

1
5

0
2
0
0

1
0
0 5
0

7
0

7
0

5
0

7
0

7
0

1
5

0
1

0
0

5
0 5
0

. 
7

0

5
0

0
2

0
0

3
0

0
1
5
0

2
/0

0
0

5
0
0

1
5

0
7

0
0

1
5

0
1

5
0

C
u
-p

p
m

s

1
0

0
1 

5
0

7
0

2
0

0
1 

5
0

1
5

0
7
0
0

1 
5

0
7

0
0

5
0

0

3
0

0
1 

5
0

5
0
0

5
0

0
5
0
0

3
0

0
7

0
0

7
0
0

3
0

0
1

/5
0

0

1 
/O

O
O

2
0
0

2
/0

0
0

2
0
0

2
0
0

1 
5
0

1
0
0

3
0

0
1
/0

0
0

5
0
0

1
0

0
1

0
0

1
5

0
5
0
0

1 
5

0

3
0

0
7

0
0

1 
5

0
2

0
0

2
0
0

3
0

0
2

0
0

1
0

0
2

0
0

1
0

0

L
a

- 
p

p
m

s

2
0

0
7

0
0

1
5

0
2
0
0

1 
5

0

7
0

1
0

0
2
0
0

1 
5

0
1 

5
0

7
0

2
0
0

3
0

0
7

0
2

0
0

2
0
0 N

1
5

0
3
0
0 N

7
0 7
0

1 
0
0

2
0

0
1 

5
0

1 
0

0
2

0
0

2
0
0

2
0

0
1

0
0

5
0

0
5

0
0

2
0

0
2
0
0

5
0

0

7
0
0

2
0

0
1

0
0 7
0

1 
0

0

3
0

0 N
1

0
0

1
0
0

1 
5
0

M
o

-p
p

m
s

<
1

0 2
0

2
0

0
0 15

<
1
0

<
1
0 N N N N

0
0

<
1
0 N N N N N

0
0 N N-

0
0 N
1
0 N

0
0 N N N N N N N N N N N N N N N N N N N

N
b
-p

p
m

S

N
7
0

5
0

5
0 N N N

5
0 N N N N

7
0 N N

7
0 N N N N N N N N N N

5
0 N N N

5
0 7
0

5
0

5
0 5
0 N N N N N N N N N N

N
i 
-p

p
m

S

5
0

1
0
0 2
0

1
0
0 5
0

1
0
0

1
0
0 3
0

5
0

0
5
0
0

1
5

0 2
0

2
0

2
0
0 5
0

2
0

7
0

0
3

0
0

2
0

0
5
0
0

5
0
0 7
0

3
0

0
1

5
0 5
0 10 1
0

2
0
0 5
0

5
0
0 1
0 10 5
0

1
0

0 1
0

2
0

0
2
0
0 5
0

1
5

0
2
0
0

1
0

0
5
0
0

1
0

0
2

0
0

1
0
0

P
b
-p

p
m

s

7
0
0

1
0
0 5
0

7
0

5
0

7
0

5
0

1
0
0

5
0
0

5
0
0

1
0

0 5
0

7
0

5
0
0 7
0

5
0

7
0
0

1 
/O

O
O

2
0
0

3
/0

0
0

2
/0

0
0

1
5
0

2
0

0
1
5
0

7
0

0

1 
/O

O
O 5
0

5
0
0

5
0
0

7
0
0 7
0

7
0

7
0

1
0
0 5
0

7
0

7
0
0 2
0

1
0

0
2

0
0

1
0

0
2

0
0 7
0

5
0

0 3
0



T
a
b
l
e
 
II

. 
C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

n
o
n
m
a
y
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
AI
 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

S 
D

-p
p
m

S

S 
c
-p

&
m

s
S 

n
-p

p
m

s
S 

r-
p
p
m

 
s

V
- 

p
p
m

s
W

-p
p

m
s

Y
-p

p
m

s
Z 

n
-p

p
m

s
Z 

r-
p
p
m

s
T

h
-p

p
m

s

GO

S
R
0
1
7
8
C
3
 

S
R
0
1
7
9
C
3
 

S
R
U
1
6
U
C
3
 

S
R
0
1
5
1
C
3
 

S
R
0
1
8
2
C
3

S
R
0
1
8
3
C
3
 

S
R
0
1
5
A
C
3
 

S
R
0
1
8
5
C
3
 

S
R
0
1
8
6
C
3
 

S
R
0
1
8
7
C
3

S
R
0
1
S
d
C
3
 

S
R
0
1
8
9
C
3
 

S
R
0
1
9
U
C
3
 

S
R
C
1
9
1
C
3
 

S
R
0
1
9
2
C
3

S
R
0
1
9
3
C
3
 

S
R
0
1
9
A
C
3
 

S
R
0
1
9
5
C
3
 

S
R
0
1
9
6
C
3
 

S
R
0
1
9
7
C
3

S
R
0
1
9
8
C
3
 

S
R
0
1
9
9
1
3
 

S
R
0
2
0
0
C
3
 

S
R
0
2
0
1
C
3
 

S
R
0
2
0
2
C
3

S
K
0
2
0
3
C
3
 

SR
G2

0<
,C

3 
S
R
U
2
0
6
C
3
 

S
R
0
2
0
7
C
3
 

S
R
0
2
0
3
C
3

S
R
0
2
U
9
C
3
 

S
R
0
2
1
0
C
3
 

S
R
0
2
1
1
C
3
 

S
R
0
2
1
2
C
3
 

S
R
0
2
1
3
C
3

S
R

0
2

U
C

3
 

S
R

0
2
1
5
C

3
 

S
H

0
2
1
6
C

3
 

S
R

0
2
1
7
C

3
 

S
R

0
2
1
8
C

3

S
R

U
2

1
V

C
3

 
S

R
0
2
2
0
C

3
 

S
R

0
2
2
1
C

3
 

S
H

0
2

2
2

L
3

 
S

R
U

2
2

3
C

3

30 30 20 30 30 30 30 20 20 30 30 20 30 1
0 20 5
0

1
0 1
0 30 1
0

1
0 20 20 30 20 30 30 20 1
0 30 30 20 1
0 30 30 20 30 20 20 30 1
0 20 30 30 30

N N N N N N N N N N N N
<
2
0 N N N N N N N N N N N N N N N N N N

1
0
0 N N N N
20
N N N N N N N N

1 
/
5
0
0

1
/
5
0
0

1
/
0
0
0

7
0
0

5
0
0

5
0
0

5
0
0

5
0
0

S
C
O

5
0
0

1
/
O
G
O

3
0
0

1 
/
O
O
O

5
0
0

5
0
0

7
U
O

2
0
0

1 
/
O
O
O

7
0
0

2
0
0

2
0
0

3
0
0

3
C
O

7
0
0

3
0
0

3
0
0

5
0
0

1
/
O
U
O

7
0
0

1 
/
O
O
O

1
/
U
O
O

1
/
O
U
O

1
/
0
0
0

5
0
0

1 
/
O
O
O

7
0
0

5
U
O

2
0
0

2
0
0

2
0
0

1
/
5
u
O

2
0
0

2
U
O

2
0
0

2
U
O

5
0
0

5
0
0

5
0
0

5
0

0
3
0
0

30
0

5
0
0

3
0
0

3
0
0

3
0
0

5
0
0

3
0
0

5
0

1
0
0

3
0
0

5
0
0

1
0
0

2
0

0
3
0
0

1
0
0

1
0
0

2
0

0
2
0
0

3
0

0
30

0

3
0
0

3
0
0 70

2
0
0

1
0
0

50
0

5
0
0

3
0
0

2
0
0

5
0
0

5
0
0

5
0
0

5
0
0

3
0
0

3
0
0

3
0
0

2
0
0

3
0
0

50
0

5
0
0

N
0
0
0 N N N N N

5
0
0 N N

1
/0

0
0 N N N N N N N N N N N N N N

0
0
0 N

0
0

0
2

0
0 N N N N N N N N N N N N N N

2
0
0 N

2
0

0
5

0
0

2
0

0
3

0
0

2
0

0

2
0
0

1
5
0

3
0
0

2
0
0

2
0

0

1
0

0
2
0
0

3
0

0
7

0
3
0
0

5
0
0 5
0

1 
5

0
3

0
0

7
0

1
0

0
1
0
0

2
0

0
3

0
0

2
0

0

3
0
0

3
0

0
2
0
0

5
0

0
3

0
0

3
0
0

3
0

0
2

0
0

3
0
0

3
0

0

7
0

3
0
0

1
0
0

5
0

1
0
0

2
0

0
5

0
5
0

3
0

0
1

5
0

N N N N N N N N
5
0
0 N N N N N N N

<
5
0
0 N N N N N N N N N N N N N N N N N N N N N

5
0
0 N

<
5
0
0

<
5
0
0 N N N

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

1
/
5
0
0

>
2
/
0
0
0

>
2
/
0
0
0

1 
/
5
0
0

>
2
/
0
0
0

1
/
5
0
0

50
0

>
2
/
0
0
0

>
2
/
0
0
0

1
/
5
0
0

1 
/
O
O
O

>
2
/
0
0
0

1
/
5
0
0



T
a
b
le

 
II
. 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
n

o
n

m
a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

 I
 

c
o
n
c
e
n
tr

a
te

 
s
a

m
p

le
s
/ 

C
h
u
g
a
c
h
 

N
a
ti
o
n
a
l 

F
o

re
s
t/

 
A

la
s
k
a

  
 c

o
n

ti
n

u
e

d

00 X

S
a

m
p

le

S
R
0
2
2
4
C
3
 

S
R
0
2
2
5
C
3
 

S
R
0
2
2
6
C
3
 

S
R
0
2
2
7
C
3
 

S
R
0
2
2
8
C
3

S
R
0
2
2
9
C
3
 

S
R
0
2
3
0
C
3
 

S
R
U
2
3
1
C
3
 

S
R
0
2
3
2
C
3
 

S
R
0
2
3
K
3

S
R
0
2
3
5
C
3
 

S
R
0
2
3
6
C
3
 

S
R
0
2
3
7
C
3
 

S
R
0
2
3
8
C
3
 

S
R
0
2
3
9
C
3

S
R
0
2
4
0
C
3
 

S
R
0
2
4
1
 C
3 

S
R
0
2
4
2
C
3
 

3
R
0
2
4
5
C
3
 

S
R
0
2
4
6
C
3

S
R
0
2
4
7
C
3
 

S
R
0
2
4
d
C
3
 

3
R
0
2
4
9
C
3
 

S
R
0
2
5
0
C
3
 

S
R
0
2
5
9
C
3

S
R
0
2
6
U
C
3
 

S
R
0
2
6
1
 C
3 

S
R
0
2
6
2
C
3
 

S
R
0
2
o
3
C
3
 

S
R
U
2
6
4
C
3

S
R
0
2
o
5
C
3
 

S
R
0
2
0
6
C
3
 

S
R
0
2
6
7
C
3

S
R

0
2

7
C

C
3

S
R
0
2
7
1
C
3
 

S
R
0
2
7
2
C
3
 

S
R
0
2
7
3
C
3
 

S
R
0
2
7
4
C
3
 

S
R
0
2
7
5
C
3

S
R
0
2
7
6
C
3
 

S
R
0
2
7
7
C
3
 

b
R
0
2
7
8
(
.
3
 

S
R
0
2
7
9
C
3

L
J
t 

i 
tu

d
e

oO
 

1
0
 

A
3 

6
0

 
2

5
 

4
o
 

6
0
 

3
5
 

0 
6
0
 

3
9

 
U 

oO
 

3V
 

19

oO
 

3
9
 

3
9
 

6
0

 
41

 
4
u
 

0
0

 
41

 
57

 
6
0
 

4
0

 
47

 
O

U
 

1
0
 

4
0

6
0

 
1
7
 

33
 

oO
 

1
8
 

15
 

6
0
 

1
8

 
3

6
 

6
0
 

3 
1 

oO
 

4
1

4

L
o

n
y
 i
 t

u
d
e

6
0

6
0

6
0

6
0

6
0

5 
17

5 
4
6

7 
13

1 
5

6
1 

25

6
0
 

U 
52

 
6
0
 

3
1

7
 

6
0

 
1 

36
 

oO
 

^ 
41

 
6
0
1
9
 

4

6
0
 

2U
 

3
8

oO
 

2
2
 

25
6
0
 

2
3

 
2U

6
0

 
2
5
 

5
6
0
 

2
5
 

7

6
0

 
2
6
 

0
6
0
 

2
6
 

3
5

6
0
 

2
6

 
21

6
0

 
5

3
 

6
6

0
 

5
3
 

5
6

6
0

 
2
3
 

2
3

6
0
 

2
3

 
51

6
0
 

24
 

16
6

0
 

2
3

 
1
5

6
0

 
2
2
 

34

6
0
 

2
2

 
3U

0
0

 
1

3
 

3
d

6
0
 

12
 

4
5

6
0
 

1
2

 
1
2

6
0
 

11
 

4
9

1
4

9
 

15
 

2
0

1
4

9
 

1
6
 

27
0 

15
2 

25
2 

4
9

1
4

9
1
4
9

1
4

9

1
4

9
 

2 
57

1
4

8
 

5
7
 

5
0

1
4

9
 

0 
1

1
4

9
 

1 
2
9

1
4
9
 

13
 

4
6

1
4
9
 

1
0

 
5

0
1

4
9

 
6 

4
5

1
4

9
 

5 
56

1
4
8
 

5
9
 

5
9

1
4

3
 

5
8
 

15

1
4
8
 

58
 

12
1

4
3

 
5
3
 

4
6

1
4

8
 

55
 

7
1

4
8

 
53

 
45

1
4

8
 

53
 

50

1
4
8
 

54
 

24
1

4
9

 
29

 
34

1
4

9
 

29
 

20
1

4
9

 
26

 
59

1
4

9
 

4 
45

1
4

9
 

1 
4
0

1
4
8
 

59
 

2
6

1
4
9
 

0 
55

	0
 

29
	1 

2
0

1
4

9
1
4
9

1
4

9
 

0 
30

1
4

9
 

0 
30

1
4

9
 

2 
10

1
4

9
 

4
6

 
0

1
4
9
 

5
7

 
5

1
4

9
 

1
3
 

8
1

4
9

 
1

6
 

0
14

V
 

7 
10

1
4

9
 

6 
31

1
4
9
 

8 
29

1
4
9
 

8 
3
3

1
4
9
 

1
6
 

22
1
4
9
 

14
 

39
1

4
9

 
1

3
 

41
1

4
9

 
12

 
31

F
e
-p

c
t.
 

M
g

-p
c
t.

s 1
0

.0
7

.0
5

0
.0

5
0

.0
5

0
.0

1
5
.0

1
5
.0

2
0
.0

 
,

7
.0

7
.0

1
0
.0

5
0
.0

3
0

.0
7

.0
7

.0

7
.0

3
0
.0

7
.0

3
0

.0
7

.0

7
.0

1
0
.0

3
0

.0
7

.0
5
0
.0

3
0
.0

2
0

.0
2

0
.0

5
0

.0
1

5
.0

5
0

.0
3

0
.0

2
0

.0
7

.0
7

.0

5
.0

2
0

.0
5

0
.0

5
0

.0
5

0
.0

7
.0

2
0

.0
7

.0
7

.0
7

.0

s 2
.0

0
2

.0
0

1 
.0

0
.7

0
1
.5

0

1
.5

0
1
.5

0
1 
.5

0
1 
.5

0
2
.0

0

1
.5

0
5

.0
0

2
.0

0
1
.5

0
1 
.5

0

1
.5

0
1
.5

0
1
.5

0
1

.5
0

1
.5

0

1 
.5

0
1

.5
0

1
.5

0
1 

.0
0

2
.0

0

2
.0

0
5
.0

0
1 

.5
0

1 
.0

0
1 
.0

0

1 
.5

0
2

.0
0

1 
.0

0
1 

.5
0

2
.0

0

1
.5

0
1 
.0

0
2
.0

0
1
.5

0
1
.0

0

1 
. 

5
0

2
.0

0
1
.5

0
2

.0
0

1 
.5

0

C
a

-p
c
 t
 .

s

1
0

.0
0

5
.0

0
5
.0

0
5

.0
0

7
.0

0

7
.0

0
7
.0

0
7
.0

0
7

.0
0

7
.0

0

7
.0

0
3
.0

0
5
.0

0
7
.0

0
1
0
.0

0

1
0

.0
0

1
0

.0
0

1
0

.0
0

1
0

.0
0

7
.0

0

7
.0

0
7

.0
0

5
.0

0
7

.0
0

3
.0

0

2
.0

0
7

.0
0

7
.0

0
7

.0
0

7
.0

0

7
.0

0
3
.0

0
7

.0
0

7
.0

0
' 

7
.0

0

7
.0

0
5

.0
0

7
.0

0
7

.0
0

7
.0

0

7
.0

0
7
.0

0
7

.0
0

7
.0

0
7

.0
0

T 
i 
-p

c
 t

 .
s

>1
 .

0
0

0
>1

 .
0

0
0

>1
 .

0
0

0
1 
.0

0
0

>1
 .

 0
0

0

>
1 

.0
0

0
>1

 .
0
0
0

>1
 .

0
0
0

.7
0

0
1 

.0
0

0

1 
.0

0
0

1
.0

0
0

>1
 .

 0
0

0
>

1 
.0

0
0

>1
 .

 0
0

0

>1
 .

 0
0
0

>1
 .

0
0
0

>1
 .

 0
0

0
>1

 .
0
0
0

>1
 .

0
0
0

>1
 .

0
0
0

>1
 .

0
0

0
1 

.0
0

0
>1

 .
0

0
0

1 
.0

0
0

. 
5

0
0

>1
 .

0
0

0
1
.0

0
0

>1
 .

0
0
0

1
.0

0
0

1 
.0

0
0

1 
.0

0
0

>1
 .

0
0

0
>1

 .
0
0
0

1 
.0

0
0

1 
.0

0
0

>1
 .

 0
0
0

>1
 .

 0
0
0

>1
 .

0
0
0

1 
.0

0
0

1 
.0

0
0

1 
.0

0
0

>
1 

.0
0

0
1 

.0
0

0
>1

 .
0

0
0

M
n

-p
p

m
 

s 2
,
0
0
0
 

1
/
5
0
0
 

1 
/
O
O
O
 

5
0
0
 

1
/
5
0
0

1
/
5
0
0
 

1
/
5
0
0
 

1
/
5
0
0
 

1
/
5
0
0
 

2
/
0
0
0

1
/
5
0
0
 

3
/
0
0
0
 

3
/
0
0
0
 

1
/
5
0
0
 

1
/
5
0
0

1 
,5

0
0
 

1
/5

0
0
 

1
,5

0
0
 

1
/5

0
0

 
1

/5
0

0

1
,5

0
0
 

1
,5

0
0

 
1
/0

0
0
 

1
/5

0
0

 
2

/0
0

0

2
/0

0
0

 
2

/0
0

0
 

1
/0

0
0

 
1 

/O
O

O
 

1 
/5

0
0

1
/
5
0
0
 

2
/
0
0
0
 

1
/
5
0
0
 

1
/
5
0
0
 

1 
/
5
0
0

1
/
5
0
0
 

7
0
0
 

5
/
0
0
0
 

1
/
5
0
0
 

1
/
5
0
0

1
/5

0
0

 
1
/5

0
0
 

1
/5

0
0
 

1
/5

0
0

 
1
/5

0
0

A
g
-p

p
m

 
s

A
s
-p

p
m

 
s

A
u

-p
p

m
 

s
3
-p

p
m

 
s

N N
7
.
0

7
.
0

7
.
0

1
0
0
.
0

2
.
0

2
.
0

1
.
0 N

2
.
0

1
0
.
0

3
.
0 N N N

1 
.0

<
1
.
0

2
.
0

N N
1 
5.
0

2
0
0
.
0

15
.0 5.
0

5.
0

<1
 .
0

5.
0

1 
5.
0

2.
0

10
.0

<
1
.
0

2.
0

5.
0 N N

5
.
0

<
1
.
0

1
0
.
0

5
.
0

N
2
0
.
0 N N N

7
0
0 N

5
/
0
0
0

1
0
/
0
0
0

1
/
5
0
0

5
/
0
0
0

5
0
0

1
/
0
0
0 N N N

5
0
0

1
/
0
0
0 N

5
0
0 N

1
/
0
0
0

1
/
0
0
0

5
0
0 N N

>
1
0
/
0
0
0

>
1
0
/
0
0
0

>
1
0
/
0
0
0

5
/
0
0
0

50
0 N

2
/
0
0
0

5
/
0
0
0

5
0
0

2
/
0
0
0 N

2
/
0
0
0 N N

7
/
0
0
0 N N N N

<
5
0
0 N N N N

N N N N N

2
0
0 N N N N N N N N N N N N N N N N

>
5
0
0 N N N N N N N N N N N N N N N N N N N N N N

2
/
0
0
0

70
0

15
0 70

1
/
5
0
0

2
/
0
0
0

15
0

15
0

15
0

50
0

30
0

30
0

20
0

20
0

20
0

10
0

20
0

15
0

15
0

10
0

10
0

50
0

15
0

20
0

15
0

15
0

30
0

1/
50

0
2
/
0
0
0

30
0

2
/
0
0
0

15
0

15
0

20
0

10
0

20
0

20
0

30
0

50
0

50
0

20
0

50
0

5
/
0
0
0

1 
/O

OO 50
0



T
a

b
le

 
II
. 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
n

o
n

m
a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o

n
c
e

n
tr

a
te

 
s
a
m

p
le

s
, 

C
h

u
y
a

c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t,

 
A

la
s
k
a

--
c
o

n
ti
n

u
e

a

00

S
a
m

p
le

S
R
0
2
2
A
C
3
 

S
R
0
2
2
5
C
3
 

S
R
0
2
2
o
C
3
 

S
R
0
2
2
/
C
3
 

S
R
0
2
2
6
C
3

S
R
0
2
2
9
C
3
 

S
R
0
2
3
0
C
3
 

S
R
0
2
3
1
C
3
 

S
R
0
2
3
2
C
3
 

S
R
0
2
3
3
C
3

S
R
0
2
3
5
C
3
 

S
R
0
2
3
o
C
3
 

S
R
0
2
3
7
C
3
 

S
R
0
2
3
8
C
3
 

S
R
0
2
3
9
C
3

S
R
0
2
4
0
C
3
 

S
R
0
2
4
1
C
3
 

S
R
0
2
A
2
C
3
 

S
R
0
2
A
5
C
3
 

S
R
0
2
4
6
C
3

S
R
G
2
A
7
C
3
 

S
R
0
2
4
8
C
3
 

S
R
0
2
A
9
C
3
 

S
R
0
2
5
0
C
3
 

S
R
0
2
5
9
C
3

S
R
0
2
6
0
C
3
 

S
R
0
2
6
1
C
3
 

S
R
C
2
6
2
C
3
 

S
R
0
2
6
3
C
3
 

S
R
0
2
6
A
C
3

S
R
0
2
6
5
C
3
 

S
R
0
2
6
o
C
3
 

S
R
0
2
6
7
C
3
 

S
R
0
2
6
8
C
3
 

S
R
0
2
7
0
C
3

S
R
0
2
7
1
C
3
 

S
R
0
2
7
2
C
3
 

S
R
0
2
7
3
C
3
 

S
R
0
2
7
A
C
3
 

S
R
0
2
7
5
C
3

S
R
0
2
7
6
C
3
 

S
R
0
2
7
7
C
3
 

S
R
0
2
7
d
C
3
 

S
R
0
2
7
9
C
3
 

S
R
0
2
d
O
C
3

Ba
- 
pp

m
s 3
,
0
0
0

3
/
0
0
0

5
0
0

1 
,5
00

1 
,0
00

2
,
0
0
0

70
0

7
0
0

50
0

5
,
0
0
0

3
,
0
0
0

3
,
0
0
0

1 
,
0
0
0

5
0
0

7
0
0

1 
,
0
0
0

7
0
0

7
0
0

1 
,
0
0
0

1 
,5
00

1 
,0
00 7
0
0

3
0
0

2
0
0

1 
,
0
0
0

2
,
0
0
0

70
0

3
0
0

2
0
0

>
5
,
0
0
0

5
0
0

2
0
0

30
0

70
0

20
0

5
,
0
0
0

1 
,
5
0
0

1 
,
5
0
0

>
5
,
0
0
0

>
5
,
0
0
0

3
,
0
0
0

1
,
5
0
0

2
,
0
0
0

2
,
0
0
0

3
,
0
0
0

B
e
-
p
p
m

s <
2
.
0

<
2
.
0

2 
.0

<
2
.
0

2
.
0

2
.
C

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

<
2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

<
2
.
0

2
.
0

<
2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

bi
 -
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N
20
N N N N N N N N N N N N N N N N N N N

3
0 N N N

C
d
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o
-
p
p
m

s

5
0 30

2
0
0

3
0
0

2
0
0

1
0
0

1
0
0

1
5
0 2
0 2
0

1
0
0

5
0
0

3
0
0

1
0
0 1 
5

1 
5

1
0
0

20
1 
50 2
0

3
0 30

2
0
0 50

15
0

1
0
0
 

 
5
0

2
0
0

2
0
0 7
0

3
0
0

1
0
0

1
0
0 5
0

1 
5

15
1
0
0

1
5
0

2
0
0

1
5
0 10 50 10 15 10

C 
r
-
p
p
m

s

5
0
0

5
0
0

1
5
0 70

1
5
0

5
0
0

1
5
0

1
5
0 50

2
0
0

2
0
0

2
/
0
0
0

1
,
0
0
0

1
0
0

1
0
0

1
0
0

10
0

1
0
0

1
5
0

1
0
0

1
0
0

1
0
0

7
0 50

5
0
0

1
5
0

7
0
0

5
0
0 70

1
0
0

1
0
0

7
0
0

1
0
0

3
0
0

2
0
0

1 
50 50

1
,
0
0
0

15
0

1
0
0

2
0
0

1
5
0

1
5
0

2
0
0

1
5
0

C
u
-
p
p
m
 

s

2
0
0 50

7
0
0

1
,
0
0
0

5
0
0

1
  0
0
0
 

2
0
0
 

3
0
0
 

1 
50
 

1
0
0

1
5
0

5
0
0

5
0
0

1 
00

3
0
0

1 
50

1 
50

5
0
0

1
,
0
0
0

7
0
0

3
0
0

1
,
0
0
0

7
0
0

1
0
,
0
0
0

1 
,
0
0
0

1
,
0
0
0

5
0
0

5
0
0

5
0
0

7
0
0

1
,
0
0
0

2
0
0

2
0
0

1
5
0 20 30

7
0
0

2
0
0

5
0
0

5
0
0 50

5
0
0 50 50 50

L 
a
-p

p
m

s

5
0

0
1 

5
0

2
0

0 5
0

1 
5

0

2
0
0

2
0

0
2

0
0

1
0
0

2
0

0

2
0

0
2

0
0

7
0
0

2
0

0
1 

5
0

1 
5

0
2

0
0

1 
5
0

2
0
0

2
0

0

2
0

0
2

0
0

1 
5

0
2
0
0

2
0

0 5
0

2
0

0 5
0

1
0

0 5
0

5
0

2
0
0

1 
5
0

1
5

0
1

0
0

1
0

0
1

0
0

5
0

0
1

0
0 5
0

7
0

1
0

0
3

0
0

1
0

0
1 

5
0

H 
0 
- 

p 
p 

m
s

N N N N N N N N N N N N N
<

1
0

1
5 N N N N N

<
1

0 N N N N N N N N N N N N
<

1
0 N N N N N N N N N N N

N
b
-p

p
m

S

5
0 N N N N N H N N N N N N N N N N N N N N N N N N N N N N N N N N

5
0 N N N N N N N N N N N

N 
i
-
p
p
m

s
Pb

i-
pp

m 
s

50
N N N N N H N N N N N N N N N N N N N N N N N N N N N N N N N N

5
0 N N N N N N N N N N N 

.

50 50
5
0
0

50
0

30
0

20
0

1
5
0

50
0 50 50

1
0
0

5
0
0

50
0

3
0 50 50

20
0 50

2
0
0 50

1
0
0

10
0

50
0

1
5
0

50
0

50
0

2
0
0

7
0
0

1
,
0
0
0

10
0

70
0

1
0
0

20
0 30 20 20

2
0
0

15
0

5
0
0

50
0 30 50 30 30 30

1
0
0 20

7
0
0

70
0

50
0

2
0
0

30
0

70
0

20
0 30

70
0

7
0
0

50
0 50 50 50

2
0
0

15
0

50
0 70

10
0

2
,
0
0
0

2
,
0
0
0

10
0

7
0
0

70
0

10
0

70
0

70
0

15
0

7
0
0

10
0

2
0
0 50 20 50

50
0

10
0

50
0

50
0 30

70
0 3
0 30 70



T
d
b
le

 
II

C
h

e
rc

ic
a

l 
d

a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o

n
c
e

n
tr

a
te

 
s
a
m

p
le

s
* 

C
h

u
y
a

c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t*

 
A

la
s
k
a

 c
o

n
ti
n

u
e

d

S
a

m
p

le
S 

D
- S

10 CO o

S
R
G
2
2
4
C
3

S
R
0
2
2
5
C
3

S
R
0
2
2
6
C
3

S
R
0
2
2
7
C
3

S
R
0
2
2
6
C
3

S
R
0
2
2
9
C
3

S
R
0
2
3
0
C
3

S
R
0
2
3
1
C
3

S
R
0
2
3
2
C
3

S
R
0
2
3
3
C
3

S
R
0
2
3
5
C
3

S
H
0
2
3
o
C
3

S
R
0
2
3
7
C
3

S
R
0
2
3
8
C
3

S
R
0
2
3
V
C
3

S
R
0
2
4
0
C
3

S
R
G
2
O
 C
3

S
R
0
2
4
2
C
3

S
R
U
2
4
5
C
3

S
R
0
2
4
6
C
3

S
R
0
2
4
7
C
3

S
R
0
2
4
6
C
3

S
R
0
2
4
9
C
3

S
R
U
2
5
U
C
3

S
R
0
2
5
9
C
3

S
R
0
2
6
0
C
3

S
R
0
2
6
1
C
3

S
R
0
2
6
2
C
3

S
R
0
2
6
3
C
3

S
R
0
2
6
4
C
3

S
R
0
2
6
5
C
3

S
R
G
2
6
o
C
3

S
R
0
2
6
7
C
3

S
R
0
2
6
3
C
3

S
R
0
2
7
0
C
3

S
R
0
2
7
1
C
3

S
R
0
2
7
2
C
3

S
R
U
2
7
3
C
3

S
R
0
2
7
A
C
3

S
R
0
2
7
5
C
3

S
R
0
2
7
6
C
3

S
R
0
2
7
7
C
3

S
R
0
2
7
8
C
3

S
R
0
2
7
9
C
3

S
R
0
2
6
0
C
3

,'4 (j
2
U
O

<
2
0
0 n N N N N N N N N 14 N N N N N N N N ,Nl N N N M N ,M ,M N U N N N ^ N N 14 N '4 N 14 f4 n

S 
c
-p

p
m

s

30 30 20 20 20 2
0 30 30 20 30 30 30 30 30 30 3
0
 

.S
O 

3
0

 
.S

O 
3
0 30 30 10 30 30 1
0 30 20 20 1
0 30 30 30 30 20 20 10 30 20 20 20 2
0 30 30 30

S 
n
-p

p
m

 
s

S 
r-

p
p
m

 
s

N N N N
2
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

5
0
0

3
0
0

1 
*
0
0
0

2
U
O

7
0
0

1
*
0
0
0

1
*
5
0
0

1 
*
5
0
0

1 
*
5
0
0

3
0
0

5
0
0

2
0
0

5
0
0

1 
*
0
0
0

1 
*
0
0
0

1 
,
0
0
0

1 
*
5
0
0

1 
*
5
0
0

7
U
O

1 
*
U
J
O

1 
*
0
0
0

1
*
0
0
0

5
0
0

1 
*
O
U
O

3
0
0

2
0
0

1 
,
0
0
0

3
U
O

3
0
0

2
0
0

1 
*
0
0
0

2
0
0

5
U
O

2
0
0

5
0
0

2
0
0

2
0
0

5
0
0

2
0
0

5
0
0

3
0
0

3
0
0

5
0
0

5
0
0

2
0
0

V
-p

p
m

s

5
0
0

5
0
0

2
0
0

1
0
0

5
0

0

50
0

5
0
0

5
0
0

2
0
0

70
0

5
0
0

5
0
0

3
0
0

5
0
0

5
0
0

5
0
0

5
0
0

3
0
0

3
0
0

3
0
0

3
0

0
3

0
0

1
5
0

3
0
0

3
0

0

3
0
0

5
0
0

2
0

0
3

0
0

2
0
0

2
0
0

5
0
0

3
0
0

50
0

3
0
0

2
0
0

1
5

0
5

0
0

2
0
0

1
5

0

3
0
0

3
0
0

3
0
0

3
0
0

3
0
0

W
-p

p
m

 
s

Y
-p

p
m

s
Z 

n
-p

p
m

s
Z 

r-
p

p
m

s
T

h
-p

p
m

s

10
0 N N N N

2
0
0

<
1
0
0

1
5
0

1
0
0 N N N N N N

1
0
0

1
0
0

<
1
0
0 N N N N N N N N N N N N N N N N N N N N N N N

1
0
0 N

1
5
0 N

2
0
0

1
0
0

1 
0
0

7
0

2
0
0

2
0
0

2
0
0

2
0
0 7
0

1
0
0

1
5
0

1
5
0

1
0
0

2
0
0

2
0
0

2
0
0

1
5
0

1 
00

2
0
0

2
0
0

2
0
0

3
0
0

1 
5
0

5
0
0 7
0

7
0 70 7
0

2
0
0 7
0

1 
50 7
0

1
0
0

1 
0
0

7
0

7
0

1 
0
0

1
0
0

2
0
0

2
0
0 7
0

1
0
0

2
0
0

1
0
0

1
0
0

N N
5
0
0

5
0
0 N N N N N N N

7
0
0

5
0
0 N N N N N N N N N

5
0
0 N

5
0
0

5
0
0 N

<
5
0
0

<
5
0
0 N N

<
5
0
0

<
5
0
0 N N N

7
0
0

<
5
0
0

5
0
0

<
5
0
0

<
5
0
0 N N

<
5
0
0

<
5
0
0

>
2
/
0
0
0

1
,
0
0
0

2
*
0
0
0

2
*
0
0
0

>
2
,
0
0
0

>
2
*
0
0
0

>
2
*
0
0
0

>
2
*
0
0
0

2
*
0
0
0

1
*
0
0
0

1
*
5
0
0

2
*
0
0
0

1
*
5
0
0

2
*
0
0
0

>
2
*
0
0
0

>
2
*
0
0
0

>
2
*
0
0
0

1 
*
5
0
0

2
*
0
0
0

1
*
5
0
0

>
2
*
0
0
0

>
2
*
0
0
0

2
*
0
0
0

>
2
*
0
0
0

1
*
5
0
0

1 
*
0
0
0

1
*
5
0
0

>
2
*
0
0
0

>
2
*
0
0
0

>
2
*
0
0
0

>
2
*
0
0
0

>
2
*
0
0
0

>
2
*
0
0
0

2
*
0
0
0

5
0
0

>
2
*
0
0
0

>
2
*
0
0
0

2
*
0
0
0

>
2
*
0
0
0

>
2
*
0
0
0

1
*
5
0
0

2
*
0
0
0

>
2
*
0
0
0

1 
/
5
0
0

5
0
0



T62

en e/> uo </i Cfl oo oo oo to oo t/i t/i en uo I/: in t/-. V' <si <s <s> <s> w u. <s, uo 01 in t/> en t/> f> I" i/i t/> v> isi tsi v> in t/i 4/-' Cfl co i/!
X> Z :0 ;0 3: 30 X> 30 X> 30 3D 3D 3O 3D 3D 3D 3D 3D 3P X> 3D 3D 3D 3D 3D 3D 3D 3D 3D 3C 3D 3D 3D 3D 3D 3D 3D 3D 3D 3D 3D 3D X> 3D 3D
00000 00000 OOOCC OOC.CC OOOC-0 00000 00000 O O C O 0 00000
i_« L* L« L« IA. LwOJUsiL/ML/g IAI l*> IM IM i* o* L« o« o- cw LAI L/« UM c~ OM oJ ^. L« LAI r\; ^rurvy^ru r>.i\jf>-r^r^ r^f\jr\yr^r\y
ww^o-l^ o. r\J ru rv rvj njf^.oj-'-' _.  _._.  CT O O C o O O O C. *O -o >O « -O >O >G o ex co CX cxcwctcxoo

OOOOO O O O- O O- O- O O O t> O- O O O f> OOOOO- O- O O O O OOOOO OOOO-O O O O O- O
OOCOO OOOOO OOOOO OOOCO OOOCO COOOO OOOOO O C, O O O OOOOO

 »  >! o ->j -^ i/i C: o  * rvi r<j x* ru i/» .r- *^ L« »ji o -vj  » O o    cs ^DO.cr-'^j-Nj  »rv-*oc oo^~>Jr>j-^ >o O C  »  »

^- r\j r\j r\j wi *-n  »

J* ^ ^> ^ ^s. J^ ^ ^«- ^. ^/j  * TNJ  *  » fNJ  *

<3Oocx>uitn l^v^-vjOo » O  * ru ^ i*i  »  » C fvj O >G O^> O Oo  »

L^  » ro 1^  * \^-^ v/i  »  » 1^ fNJ v/i \yi v>  * *-n vi IAJ\^I CA.

 NJfNJ'NJ'NJ"^  NJ'NJVl'Nj*^ O^J^/^V^'fVJ ">J"NJ\Jl-Nj"Nj OOOOO V/l-^O~^J"Nj \^«Nj">J">JO

OOOOO COOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOCO OOOOO

OOOOO OOuiOO OOOOO v^io^J1*-"*-" v/i en v/> o v/> »jiO>^i>«nO 
OOOOO OOOOC OOOOO OOOOO OOOOO OOOOO OOOOO OOOCO OOOOO

OOOV/>O OO«-n->JO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
OOOOO OOOOO OOOOO OOOOO COOOO OOOOO OOOOO OOOOO OOOOO

OOOOO OOOv/iO O^O-slO i/ii/icn->JO OO-sli/ir\j OOOOO OOOO^ Ov/>OOO OOOOO
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

3 
in I

OO-JOO ov-nOfvJO -J'WOOO OOOOO OOOOO OOOViv/> v/>OOv/>-J ->JOOO^ \ji\ji*-n<jivy>
OOOOO OOOOO OOOOO OOOOO OOOOO OCOOO OOOOO OOOOO OOOOO
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

</> I
T3

i/i  » \^i \^i en -J f\J    O
22222 2222Z 22«22 .....     Z Z Z 22«

O OOOOOOO O

OOOO 00 OOO 
2ZZ2 Z0200 ZZOZZ Z2Z2Z 2Z22Z 2222Z 22OZO 22222 2OOO2

T3  o
3 

22222 22Z22 2Z2Z2 22222 2222Z 22222 22222 22222 2^222

OO->JV/<O OOOOO OOOVifNJ r\jr\ji\jr\jrvj uiuirufvjrvj OivifvjfvJO OO-J*-"O OOOOO OOO-^O 
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO



T
a

o
le

 
II

. 
C 

h 
e 

IT 
i 

c 
a 

I 
d
a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

 I
 

c
o

n
c
e

n
tr

a
te

 
s
a

m
p

le
s
* 

C
h
u
g
a
c
h
 

N
a
ti
o
n
a
l 

F
o
re

s
t*

 
A 

I 
a 

s 
k 
a

--
c
o

n
 t
 i
 n

u
e

d

S
a
m

p
le

S
K

0
2
8
1
C

3
S

K
0
2
8
2
C

3
S

R
0
2
8
3
C

3
S

R
0
2
6
4
C

3
S

R
0
2
8
5
C

3

S
R

0
2
8
7
C

3
S

K
0

2
8

8
C

3
S

R
0

2
8

9
C

3
S

R
0
2
9
0
C

3
S

R
0

2
9

2
C

3

S
R

U
2

9
3

C
3

S
R

0
2
9
A

C
3

S
R

0
2
9
5
C

3
S

R
0
2
9
6
C

3
S

R
0

2
9

7
C

3

S
R

0
2
9
9
C

3
S

R
0

3
0

0
C

3
S

R
0

3
0

1
C

3
S

R
0
3
0
2
C

3
S

R
0
3
0
3
C

3

S
R

0
3
0
4
C

3
S

R
0

3
0

5
C

3
S

R
0

3
0

7
C

3
S

R
0

3
0

8
C

3
S

R
U

3
0
9
C

3

S
R

Q
3

1
U

3
S

R
0
3
1
3
C

3
S

R
0

3
U

C
3

S
R

0
3
1
6
C

3
S

R
0

3
1

7
C

3

S
R

0
3
1
6
C

3
S

R
0

3
1

9
C

3
S

R
0
3
2
0
C

3
S

R
0

3
2

1
C

3
S

R
0

3
2

3
C

3

S
K

U
3
2
4
C

3
S

R
0
3
2
5
C

3
S

R
0
3
2
6
C

3
S

R
0
3
2
7
C

3
S

R
0
3
3
3
C

3

S
R

0
3
3
4
C

3
S

R
0

3
3

5
C

3
S

R
0
3
3
6
C

3
S

R
0

3
3

d
C

3
S

R
0

3
3

9
C

3

b
a
-p

p
m

s 5
,G

O
U

2
,0

0
0

2
,0

0
0

3
,0

0
0

1 
,5

0
0

1 
,5

0
0

<
5
0

1 
,5

0
0

>
5
,O

O
G

3
/0

0
0

7
0

0
1 
,5

0
0

7
0
0

7
0

0
2

,0
0

0

1 
50 50

1 
0
0

1 
0

0
1 

0
0 50 5U 5
0

1
0
0

1
0
0

1 
U

u
1
0
u

1
0
0

1
0

0 50

1 
5
0

5
0

0
2
0
0 5
0

5
0
0

7
0
0

7
0

0
1 

,0
0

0
5
0
0

5
0

0

3
0

0
5

0
0

5
0
0

1 
,0

0
0

1 
,3

0
0

B
e

-p
p

m
s

2
.0

2
.0

2
.0

2
.G

2
.0

<
2
.0

<
2

.0
<

2
.0

<
2

.0
<

2
.0

2
.0

2
.0

<
2

.C
2

.0
2 

.0

<
2

.0
<

2
.0

<
2
.0

<
2

.0
<

2
.0

<
2
.0

<
2
.0

<
2

.0
<

2
.0

<
2

.0

<
2
.0

<
2 

.0
<

2
.C

«
. 

.0
<

2
.0

<
2
.C

<
2

.0
<

2
.0

<
2
.0

<
2

.0

<
2
.0

<
2 

.0
<

2
.0

<
2

.0
<

2
.0

<
2

.0
<

2
.0

<
2 

.0
<

2
.0

<
2 

.0

8 
i 
-p

p
m

s

N N
<

2
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

2
0

<
2
0 N N N N N N N N

C 
d
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o

-p
p

m
s

2
0 1 
5

2
0
0 2
0

2
0

1
0

2
0

5
0

2
0

1
0

0

3
0

0
1 

5
0

2
0
0

3
0

0
5
0

2
0

2
0

5
0
0

2
0

5
0

1
0 1
5

1 
5

5
0

5
0

2
0

3
0

1
5

2
0 1
5

5
0

2
0

2
0

0 1
0

2
0

7
0

5
0

0
2

0
0

3
0

0
5

0

5
0

1
5

0 7
0

1
0

2
0

C 
r-

p
p

m
s

5
0
0

1
0

0
1

0
0

1
5

0
1
0
0

1
0

0
1
5
0

1
5

0
5

0
5

0

7
0

1
5

0
1
0
0

2
,0

0
0

1
,0

0
0

2
0
0

2
0

0
3

0
0

5
0

0 7
0

1
0

0
2

0
0

2
0

0
5

0
0

5
0
0

7
0
0

7
0

0
3
0
0

3
0

0
7

0
0

5
0

0
1

,0
0

0
5

0
0

7
0

2
0

0

1
0
0 5
0

1
5
0

1
5

0
5

0
0

5
0

0
3
0
0

3
0
0

1 
5

0
2

,0
0

0

C
u
-p

p
m

s

2
0

0 5
0

7
,0

0
0

3
0

0
1 

5
0

2
0

5
0

1
0

0 5
0

3
0

0

5
0
0

5
0

0
5

0
0

5
0

0
2

0
0 7
0

7
0

2
0
,0

0
0

7
0

0 7
0

3
,0

0
0

1
0

0 2
0

5
0

5
0

2
0

0
2

0
0 3
0

5
0

3
0

1
,5

0
0

>
2

0
,0

0
0

1 
0

,0
0

0
1 

5
0

7
0
0

7
,0

0
0

2
0
,0

0
0

2
,0

0
0

7
0

0
1

5
0

2
0

0
1 

5
0

5
0

0
5
0
0

1
0

0

L 
a
-p

p
m

s

1
5

0
2

0
0

1
0

0
1 

5
0

5
0
0

5
0

0 N
2
0
0

1
5

0
1

0
0 5
0

7
0

1
5

0
7
0
0

1
0

0 N N N N N N N N N N N N N N N N
1

0
0 N N

7
0

0 5
0

5
0

7
0
0

1
0

0
5

0 N
7
0

7
0 N

7
0

0

M
o

-p
p

m
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
tD

-p
p

m

s

N N N N
5
0 N N

5
0 N N N N N N N N N N N N N N N N N N N N N N N N N N

<
5

0 N N N N N N N N N N

N
i 
-p

p
m

s

5
0 30 50 5
0

2
0

2
0

3
0

1
0
0 2
0

2
0
0

7
0
0

5
0

0
5

0
0

5
0
0

1
5
0

1
0

0
1
0
0

2
0

0
1
5
0

5
0
0 2
0

5
0

5
0

1
0
0

2
0
0

1
5

0
1
5
0 5
0

1
0

0 70

1
0

0
1

0
0

1
5
0 2
0

2
0

1
5
0 5
0

2
0
0

5
0

0
1
5
0

1
5
0

2
0
0

2
0
0 2
0 5
0

P
b

-p
p

m
s

1
0

0
1
5
0

7
0
0 5
0

5
0

7
0

<
2

0
1

0
0

1
0

0
2
0
0

7
0

0
5
0
0

7
0

0
2

0
0

1
0
0

2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2
0

<
2

0
<

2
0

<
2
0

<
2
0

<
2
0

1
0

0
<

2
0

2
0

0

5
,0

0
0

7
0

0
2

0
0

2
0

0
5

0

7
0

7
0

2
0

0
5

0 7
0



F
a

o
le

 
II

. 
C

h
e

m
ic

a
l 

d
a

ta
 

fo
r 

n
o
n
m

a
g
n
e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o

n
c
e

n
tr

a
te

 
s
a

m
p

le
s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t/

 
A

la
s
k
a

--
c
o

n
ti
n

y
e

d

S
a
m

p
le

b
o

-p
p

m
 

s
S 

c
-p

p
m

 
s

S 
n

-p
p

m
 

S
S 

r-
p

p
m

 
s

V
-p

p
m

S

W
-p

p
m

s
Y

-p
p

m
s

Z 
n

-p
p

m
s

Z 
r-

p
p
m

s
T

h
-p

p
m

s

S
R

O
<!

81
 C

3 
S

R
0

2
8

2
C

3
 

S
R

0
2
8
3
C

3
 

S
R

G
2
8
4
C

3
 

S
R

G
2

S
5

C
3

S
R

0
2
8
7
C

3
 

S
R

0
2
8
ti
C

3
 

S
R

0
2

3
9

C
3

 
S

R
G

2
9
0
C

3
 

S
R

0
2
9
2
C

3

S
R

U
2

9
3

C
3

 
S

R
0
2
9
4
C

3
 

S
R

0
2
9
5
C

3
 

S
R

0
2

9
o

C
3

 
S

R
U

2
9

7
C

3

S
R

0
2
9
9
C

3
 

S
R

C
J3

00
C

3 
S

R
0

3
0

1
C

3
 

S
R

0
3
0
2
C

3
 

S
K

U
3

0
3

C
3

S
R

0
3
0
4
C

3
 

S
R

0
3
0
5
C

3
 

S
R

0
3

0
7

C
3

 
S

R
0

3
0

3
C

3
 

S
R

0
3
0
9
C

3

S
R

0
3
1
 1

C
3 

S
R

0
3
1
 3

C
3 

S
R

0
3

U
C

3
 

S
R

0
3
1
6
C

3
 

S
R

Q
3

1
7

C
3

S
R

0
3

1
9

C
3

 
S

R
U

3
2

G
C

3
 

S
R

0
3
2
1
C

3
 

S
R

0
3
2
3
C

3

S
H

0
3
2

4
C

3
 

S
R

G
32

5C
3 

S
R

0
3
2
o
C

3
 

3R
D

32
7C

3 
S

R
0
3
3

3
C

3

S
R

0
3
3
8
C

3
 

S
K

0
3
3

9
C

3

30 30 20 30 30 20 20 30 10 20 10 30 20 30 20 20 20 50 50 30 10 20 20 50 50 50 50 20 30 30 50 30 50 15 20 15 10 20 20 50 50 50 15 20 70

N N N N
2G <2
0 N N N N N N N N N N N N N N N N N

<
2
0 N N N N N N N N N N N

0
0
0

2
0
0 50
N N N N n N N

2
U
O

5
0
0

2
0
0

2
U
O

2
0
0

1
/
0
0
0 N

1 
/O
OO

1
/
5
0
0

5
0
0

2
U
O

1 
/
O
O
O

50
0

7
0
0

7
0
0

2
0
0

2
U
O

20
0

2
0
0 N

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0 N

2
0
0

2
0
0

2
0
0 N

2
0
0

5
0
0 N N

2
0
0

2
0
0

2
0
0

2
0
0

2
u
O

5
0
0

2
0
0

30
0

30
0

20
0

30
0

20
0

50
0 

SC
O 

30
0 

15
0 

15
0

15
0

30
0

30
0

50
0

30
0

20
0

20
0

50
0

50
0

30
0 70

20
0

50
0

70
0

50
0

50
0

50
0

20
0

50
0

50
0

50
0

50
0

70
0

20
0

10
0

10
0 50 15
0

15
0

50
0

70
0

70
0

15
0

30
0

30
0

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
0
0
0 N N N N N N N N N N

1 
5
0 7
0

1
0
0

1
5
0

20
0

20
0 50

20
0

10
0

10
0 50

1 
00

20
0

1 
50 70 50 20 50 50 30 20 20 20 70 30 30 30 20 20 20

1 
50 50

1 
50 20

15
0

15
0 20

1 
50

20
0 50 50 70

15
0 50

20
0

<5
00

<
5
0
0

50
0 N N N N N N N

5
0
0

<
5
0
0

<5
00 50
0 N N N N N N N N N N N N N N N N N N N N N N

5
/
0
0
0

<5
00 50
0

50
0

50
0

50
0

<
5
0
0 N N

1/
50

0
50

0
1/
00
0

2/
00

0
>
2
/
0
0
0

1/
00
0

15
0

>
2
/
0
0
0

1/
00

0
>
2
/
0
0
0

70
0

2/
00

0
>2

/0
00

2/
00

0
70
U

50
0 70

50
0 70 10
0 N 20 50

50
0

10
0 70 50 50 50 30

70
0

70
0

50
0 N

1/
50
0

1/
50
0 70 70

2/
00
0

50
0

20
0

70
0

70
0

70
0

2/
00
0



T
a

b
le

 
II

. 
C

h
e
m

ic
a
l 

d
a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o

n
c
e

n
tr

a
te

 
s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t/

 
A

la
s
k
a
 c

o
n
ti
n
u
e
d

CD

S 
d 

ni 
p 

I 
e

S
R

0
3

4
0

C
3

S
R

0
3

4
1

C
3

S
R

0
3
4
2
C

3
S

R
0
3
4
<

,C
3

S
R

0
3

4
5

C
3

S
R

0
3
4
6
C

3
S

K
U

3
4
8
C

3
S

R
0

3
4

9
C

3
S

R
0
3
5
0
C

3
S

R
0

3
5

8
C

3

S
R

0
3

5
9

C
3

S
R

0
3
6
U

C
3

S
R

0
3

6
1

C
3

S
R

0
3

6
2

C
3

S
R

0
3
6
3
C

3

S
R

0
3

0
4

C
3

S
R

0
3
6
5
C

3
S

R
0
3
6
7
C

3
S

R
0
3
6
0
C

3
S

R
0
3
6
9
C

3

S
R

0
3
7
0
C

3
S

R
0
3
7
1
C

3
S

R
0
3
7
2
C

3
S

R
0
3
7
3
C

3
S

R
0
3
7
4
C

3

S
R

0
3

7
5

C
3

S
R

0
3
7
6
C

3
S

R
0

3
7

7
C

3
S

R
0
3
7
8
C

3
S

R
0
3
7
9
C

3

S
R

0
3

8
0

C
3

S
R

0
3
8
1
C

3
S

R
0

3
8

2
C

3
S

R
0

3
8

3
C

3
S

R
0
3
8
4
C

3

S
R

0
3
8
5
C

3
S

R
0
3
8
6
C

3
S

R
0

3
8

8
C

3
S

R
0

3
3

9
C

3
S

R
0
3
9
0
C

3

S
R

0
3

9
1

C
3

S
R

0
3

9
2

C
3

S
R

0
3
9
3
C

3
S

R
0
3
9
4
C

3
S

R
0

3
9

5
C

3

L
a
ti
tu

d
e

6
0 cU 6
0

6
0

6
0

6
0

6
0

oO 6C 6
0

6
0

6
0

6
0 6
0

6
0 6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

0
0

6
0

6
0

6
0 6
0

6
0

6
0

oO 6
0

6
0

oO oO 0
0

oO 6
0 0
0 6
0

4 8
1
0 12 1 
5

16 2U 2 
2

2
2 4 4 5 6 7

1
0 1 

1 i 0
5

7
5
9

5
6

5
7

5
6

5
8 5
8

5
8 5
6

5
5

5
4 5
4

5
6

5
7

5
8

59 5
?

5
6

5
5

5
3

5
6 5
0

5
2

5
4

5
7 5
8

5
9

3
6 15 34 3
6

40 41 55 35 49
2

55 5
o 16 56 25 27
8

37
0

18 31
0

55
9

37

5 0
5

8
2
9 42

7
2
0

41 54 53 25 37 56 55 52 2
3 45 19 4
3 12

L
o
n
g
 i
 t

 u
d
e

1
4
7

14
7

1
4

7
1
4
7

1
4
7

1
4

7
1

4
7

1
4
7

1
4
7

1
4
8

1
4
7

1
4
8

1
4

7
14

7
1

4
3

1
4

8
1

4
7

14
8

1
4

7
1

4
7

14
7

1
4

7
1
4
7

1
4
7

1
4
7

1
4

7
1
4
7

1
4

7
1

4
7

1
4

7

1
4
7

1
4

7
14

7
1

4
7

1
4
7

1
4
7

1
4
7

1
4

7
1
4
7

14
7

1
4
7

1
4

7
1
4
7

1
4
7

14
7

2
8 2
0

1 
5

4
5

4
6 4
3

38 4
0

4
5 0

5
9 0

5
9 5
9 1 3

5
9 5 1

1
0 9

1
0 11 1
2 1
8

18 19 19 2
0

2
3

2
2 2
3

2
2

29 4
3

41 4
2

3
6

3
6 3
8

14 31 31 31 3
6

5
3

0 55 21 11 3
8

38 25 4
0 5
0

4
6 1
0

27
7

22 4
8

4
7 32
0

10

5
4
5 3
0 55 45

5
27 4
6 4

1
6

56 11 19 15 28

6
5
9 18 45 2
9 54 51 5
0 58 2b

F 
e
-p

c
 t
 .

 
M

g
-p

c
 t
 .

" 
s 2

0
.0

2
0

.0
1

0
.0

5
.0

7
.0

7
.0

5
.0

3
.0

7
.0

1
5

.0

2
0

.0
3

0
.0

3
0
.0

2
0
.0

3
0
.0

7
.0

7
.0

7
.0

1
5
.0

3
0

.0

7
.0

1
5
.0

2
0

.0
2

0
.0

7
.0

2
0
.0

2
0

.0
2
0
.0

3
0
.0

2
0

.0

1
5

.0
1

5
.0

2
0
.0

7
.0

5
.0

1
0
.0

7
.0

7
.0

3
0

.0
7

.0

7
.0

7
.0

7
.0

7
.0

1 
0

.0

s 2
.0

0
1
.5

0
1 

.5
0

1 
.5

0
1 
.5

0

1 
.5

0
2
.0

0
1 

.5
0

2
.0

0
1
.5

0

1 
.5

0
1

.5
0

1
.5

0
2

.0
0

2
.0

0

1 
.5

0
1 
.5

0
2

.0
0

2
.0

0
2

.0
0

1 
.5

0
1 

.0
0

2
.0

0
1 
.5

0
1 

.5
0

1 
.5

0
2

.0
0

2
.0

0
1 
.5

0
5

.0
0

2
.0

0
2
.0

0
2
.0

0
1 

.0
0

1 
.0

0

1 
.5

0
.7

0
1 

.0
0

1
.5

0
1 
.5

0

2
.0

0
. 

7
0

.7
0

1 
.0

0
1

.0
0

C 
a

-p
c
 t
 .

s 2
.0

0
1
.0

0
1 

.0
0

5
.0

0
5

.0
0

5
.0

0
5
.0

0
5

.0
0

5
.0

0
1 

.5
0

1 
.5

0
.7

0
1 

.0
0

.7
0

2
.0

0

5
.0

0
5

.0
0

7
.0

0
2

.0
0

2
.0

0

5
.0

0
2

.0
0

1 
.5

0
1 

.5
0

2
.0

0

2
.0

0
2

.0
0

2
.0

0
1 

.5
0

2
.0

0

2
.0

0
5

.0
0

2
.0

0
5

.0
0

7
.0

0

5
.0

0
5

.0
0

5
.0

0
1 

.0
0

5
.0

0

7
.0

0
5

.0
0

3
.0

0
5
.0

0
3

.0
0

T
i-
p

c
t 

.
s

>1
 .

0
0
0

1
.0

0
0

>
1
.0

0
0

.5
0
0

1
.0

0
0

. 
5

0
0

.3
0

0
.5

0
0

.3
0
0

1 
.C

O
O

1
.0

0
0

.3
0
0

.7
0
0

.7
0
0

.7
0
0

>
1
. 

0
0

0
.3

0
0

>
1

.0
0

0
1 

.0
0
0

.5
0
0

>
1

.0
0

0
.3

0
0

.3
0
0

.3
0

0
.2

0
0

.5
0
0

1
.0

0
0

>
1
.0

0
0

1
.0

0
0

>
1

.0
0

0

>
1
.0

0
0

1
.0

0
0

.3
0

0
>

1
.0

0
0

>1
 .

C
O

O

.5
0

0
1
. 

0
0
0

1
.0

0
0

.5
0
0

>1
 .

0
0
0

.5
0

0
1

.0
0

0
.5

0
0

1
.0

0
0

.5
0
0

M
n
-p

p
 m

s 2
/0

0
0

3
/0

0
0

3
/0

0
0

7
0

0
1

/0
0

0

1 
/5

0
0

1
/0

0
0

7
0
0

1
/5

0
0

2
/0

0
0

3
/0

0
0

5
/0

0
0

3
/0

0
0

3
/0

0
0

2
/0

0
0

1
/0

0
0

1
/0

0
0

1
/0

0
0

2
/0

0
0

2
/0

0
0

1
/5

0
0

1
/5

0
0

2
/0

0
0

2
/0

0
0

1
/5

0
0

1
/5

0
0

1
/5

0
0

2
/0

0
0

7
0

0
2

/0
0

0

1
/5

0
0

3
/0

0
0

2
/0

0
0

1
/0

0
0

1 
/O

O
O

2
/0

0
0

1 
/O

O
O

2
/0

0
0

3
/0

0
0

1
/0

0
0

1 
/O

O
O

7
0
0

7
0

0
7

0
0

1 
/O

O
O

A
g

-p
p

m
s

N
2

.0
1 

.0
<1

 .
0

1
0

.0 N N N N N N
<

1
 .

0
N N N N N N N N N

<
1

 .
0

< 
1 

.0
1

/0
0

0
.0 N N N N N N N N N N

2
/0

0
0

.0 N N N

5
0
0
.0 N N N N N N

A
s
-p

p
m

 
A

u
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N
<

5
0
0

<
5
0
0

1
/0

0
0 N N N N N N N N N N

2
/0

0
0 N N N

5
0

0 N N N N N N

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

d
-p

p
m

s

7
0
0

7
0
0

5
0
0

5
0

0
2
0

<
2
0

2
0

2
0

<
2

0 5
0

1
5

0
5

0
0

5
0
0

2
0

0
5

0
0

7
0
0

<
2
0

2
0

7
0

1 
/5

0
0

7
0

0
5

0
0

1
5
0

1
5
0 7
0

7
0

1
/0

0
0

1
0

0
7
0

2
0

2
0 5
0

5
0
0 5
0

5
0

0

2
0

0
2

0
0

2
0

7
0

1
5

0 2
0

5
0

1
5

0
2

0
1

5
0



F
a
b
le

 
II
. 

C
h
e
m

ic
a
l 

d
a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o

n
c
e

n
tr

a
te

 
s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t/

 
A

l 
a

s
k
a

--
c
o

n
ti
n

u
e

d

to CD C/
T

S
a
m

p
le

S
R

0
3

A
O

C
3

S
R

0
3

4
1

C
3

S
R

0
3
4
2
C

3
S

R
0
3
4
4
C

3
S

R
0

3
4

5
C

3

S
R

0
3
A

6
C

3
S

R
0

3
4

8
C

3
S

R
0
3
4
9
C

3
S

R
0
3
5
0
C

3
S

R
0
3
5
3
C

3

S
R

0
3
5
9
C

3
S

R
0
3
6
0
C

3
S

R
0

3
6

1
 C

3
S

R
0
3
6
2
C

3
S

R
0
3
6
3
C

3

S
R

0
3
6
4
C

3
S

R
0

3
6

5
C

3
S

R
0

3
6

7
C

3
S

R
0

3
6

8
C

3
S

R
0

3
6

9
C

3

S
R

0
3

7
0

C
3

S
R

0
3
7
1
C

3
S

R
0
3
7
2
C

3
S

R
0
3
7
3
C

3
S

R
0
3
7
A

C
3

S
R

0
3
7
5
C

3
S

R
0
3
7
6
C

3
S

R
0

3
7

7
C

3
S

R
0
3
7
8
C

3
S

R
0
3
7
9
C

3

S
R

0
3
3
Q

C
3

S
K

0
3
8
1
C

3
S

K
0

3
8

2
C

3
S

R
0
3
6
3
C

3
S

R
0
3
3
4
C

3

S
R

0
3
8
5
C

3
S

R
U

3
8
6
C

3
S

R
0
3
8
d
C

3
S

R
0

3
8

9
C

3
  

S
R

0
3
9
Q

C
3

S
R

0
3

9
U

3
S

R
0
3
9
2
C

3
S

R
U

3
9
3
C

3
S

R
0
3
9
4
C

3
S

R
0

3
9

5
C

3

d 
a 
- 

p 
p 

m
s 1 

/O
O

O
3
/0

0
0

3
/0

0
0 70

1
0
0

10
U 7
0

3
0
0 50

2
0

0

7
0

0
1

/5
0

0
1
/0

0
0

2
0

0
7 

JO

5
3
0

2
0
0

1
0
0

3
0

0
2
/0

3
0

5
0
0

3
/0

0
0

3
/0

0
0

3
0
0

2
0
0

2
/0

0
0

2
0

0
1 

0
0

1
0
0

1
0

0 7
0

2
0

0
2
0
0

5
0
0

5
0
0

5
0

0
5
0
0

1
/5

0
0

1 
/O

O
O

1 
/O

O
O 50

fQ
Q

5
0
0

3
0

0
2

0
0

6 
e 
- 

p 
p 

rr.
s <
2
.0

2
.0

2
.0

<
2 

.0
<

2
.0

<
2

.0
<

2
.0

<
2
.0

<
2

.0
2 

.0

5
.0

5
.0

3
.0

<
2
.0

3
.0

2
.0

<
2
.0

<
2

.0
<

2
.0

2
.0

2
.0

2
.0

2 
.0

2
.0

2
.G

2
.0

<
2
.G

3
.0

2
.0

2
.0

2
.0

<
2

.0
2

.0
<

2
.0

<
2
.0

2
.0

2
.0

2
.0

2
.0

<
2
.0

<
2

.0
2
.C

2
.0

<
2
.0

2
.0

d
i 

-p
p

m
s

N N N N N N N N N N N N N N N N N N N N N
<

2
0

3
0 5
0 N N N N N N N N N N N N N N N N N N N N N

C
d

-p
p

m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C 
o
-p

p
m

s

7
0

1
5

0
7

0
1
5

2
0

2
0

2
0

1
5

2
0

5
0

7
0

1
0

0
1

0
0

1
0

0
1

0
0

2
0 1
5

2
0

1
5

0
1 

5
0

1 
5

1
0

0
1

5
0

2
0
0

2
0

2
0

0
1

0
0

5
0

7
0

0
2

0
0 7
0 5
0

5
0

0
0 5
0

2
0

<
1
0

<
1
0

1 
5

0
1
5

2
0

1
0

1
0

1
0 3
0

C 
r-

p
p
m

s

5
0

0
1

/0
0

0
7

0
0

2
0
0

2
0

C

2
0
0

5
0

0
3

0
0

2
0

0
1

5
0

2
0
0

1
5

0
2

0
0 7
0

3
0

0

1
0
0

1
0

0
7
0
0

2
0

0
1
0
0

5
0
0 7
0

7
0

2
0
0 5
0

2
0

0
1

5
0

7
0

5
0

1
5
0 5
0

1
5
0

1
5

0
1

0
0

7
0

7
0

7
0

7
0

1
0
0

3
0

0

5
0
0

1
0
0 5
0

1
0

0
1

5
0

C
u
-p

p
m

s

1
5

0
2

0
0

1 
5

0
2

/0
0

0
2

0
/0

0
0

1
0

0 5
0

7
0
0

5
0
0

1
5

0

3
0

0
1

/0
0

0
2

0
0

7
0
0

3
0

0

3
0

0 1
5

5
0

1
0

0
1

/5
0

0 7
0

1
/5

0
0

1
/5

0
0

5
0
0

3
0

0

5
0

0
2

0
0 5
0

1
5

0 5
0

5
0

1
0
0

3
0

0 5
0

3
0

0

5
0

0
7

0
7

0
3

0
0

1 
0

0

5
0

1 
5

0
3
0

1 
0

0
1

5
0

L 
a
-p

p
m

s

5
0

0
2

0
0

2
0

0 N N N N N N

1
0

0

1
0

0 5
0

1
5
0 5
0

1
0

0 5
0 N N

5
0

1
0
0

1 
5

0
5
0

5
0

5
0 5
0

5
0

0
1 

/O
O

O
1 

/O
O

Q
a/

oo
o

. 
2

/0
0

0

2
/0

0
0

2
/0

0
0 7
0

5
0

0
5

0
0

7
0

5
0

5
0

1
0

0
3

0
0 N

5
0

5
0

5
0

1
5

0

M
o

-p
p

m
s

N N N N N N N N N N N N N N N

<
1
0 N N N N N N N N N N N N N N N N N N N N N N

<
1
0 N N N

<
1
0 N N

N
b
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N
<

5
0 N

<
5
0 5
0 N N N N N N N N

5
0 N N N N N

N
 i
 -

p
p

m

S

1
5

0
2
0
0

1
0
0 3
0

1
0
0

1
0

0
1

0
0 3
0

2
0

1
0

0

2
0
0

2
0

0
1
5
0

2
0

0
2
0
0 5
0

2
0

7
0

2
0
0

1
5

0 5
0

1
0
0

1
5

0
2
0
0 3
0

1
5

0
2
0
0

2
0
0 7
0

1
0

0

5
0

1
0
0

2
0
0 1
0 50 3
0

2
0

2
0

2
0
0 2
0 7
0

2
0

2
0

2
0

1
0
0

P
b

-p
p

m
s

1
0
0

2
0
0

1
0

0
2
0

<
2
0

<
2
0

<
2

0
1
5
0

<
2
0

7
0
0

1
0
0

2
0
0

1
0

0 7
0

1
0

0 5
0

<
2
0 3
0

1
0

0
1
0
0

2
0

7
0
0

1
5

0
7

0
0

5
0
0

5
0
0

1
0

0 5
0

1
0

0 5
0

1
0
0

1
0
0

1
5
0

7
0

2
0

1
0
0

1
0
0

1
0
0

2
0

0 5
0

<
2
0

<
2
0

2
0

5
0

1
5
0

J



Il 
II I I I I I

I I 
I I

I I I I 
I I I I

I I 
il

I » 
I I

I I 
I I

I I I 
I I I

II 
II

ooooo
O O O O Is-

ooooo ooooo
O U"> is. O O

ooooo
O <VJ lA U"> O

ooooo ooooo
O O (/ > O O OOOOO
u"> r- OO r\j O O i/> O

ooooo
i/>O O O O 

o u"» O u"»

O O O Z Z
ooo

ZZZZO OOOOO
ooooo

OZOOO
oooo

OOOOO
ooooo

OOZOO
oooo

ZOOZZ
oo

OZZOZ ZO
o

ZO
o

ooooo ooooo
O in O fM u~»

ooooo
u-> f\i fM u"> r\i

ooooo
u"> ro fM r\i r\i

ooooo
u-> O O O O

ooooo
O O rg o O

ooooo ooooo

ZZZZZ ZZZ.ZZ ZZZZZ ZZZZZ ZZOOZ
oo

OZZOZ
oo

ZZZZO ZZZZZ ZZZZZ

OOOOO OOOOO 
OOOu"»O

OOOOO 
OOOOO

OOOOO 
OOOOO

OOOOO 
Ou"»u"»Or-. 
r\i *  «  »\J

OOOOO 
OOOu"»O

OOOOO 
OOOOO

OOOOO
OOOOO

OOOOO 
OOinOO

ooozo 
ooo o

ooooo 
ooooo
r\jr\jr\jr\jr\j

ooozo 
ooo o

ooooo 
ooooo

ooooo 
ooooo

ooozz 
ooo

zoooa 
oooo

ooooo 
ooooo

zoooo 
oooo

ZZZZO ZZZZZ ZZZOZ ZOOOO o z o z o
u-> rg r\i
«  V V

ZZZZZ ZZZZZ

OOOOO OOOmO Ou-iOOO OOmOO OOOOO OOi/^OO ou">Ou"»i/>

O t  rvj .j- u-« O -O T> O "O O O »-

ooooo ooooo ooooo ooooo ooooo ooooo
orcccccca: cccccccca: o;Q:a:Qra; CCCCCCCKQ: CECEOCCCCC crcccEtEcc
t/l(/ll/)COt/l COl/)(/lt/lt/l t/ll/>l/)OO(/l l/)l/)l/)t/ll/> t/lt/lV>(/lt/l t'OLOVOLOLO

oo "O oo oo oo
. O ro to »o ro 
OOOOO 
cr a: a: cr a;
OO </l (/I »/> (/I

TO on oo oo O
rO ro ''O "O fO

ooooo 
ce cc ce ce ce

ro ro ro >o «o

O O O O O

29S



T
a
o
l
e
 
II

. 
C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 
A
l
a
s
k
a
 
c
o
n
t
i
n
u
e
d

cn

S
a
m
p
l
e

S
R
0
3
9
7
C
3
 

S
R
0
3
9
S
C
3
 

S
R
0
3
9
9
C
3
 

S
R
0
4
0
J
C
3
 

S
R
0
4
0
1
C
3

S
R
0
4
0
2
C
3
 

S
R
0
4
0
3
C
3
 

S
S
0
4
0
4
C
3
 

S
R
0
4
0
5
C
3
 

S
R
0
4
0
6
C
3

S
R
0
4
0
7
C
3
 

S
R
0
4
0
8
C
3
 

S
R
0
4
0
9
C
3
 

S
R
0
4
1
0
C
3
 

S
R
0
4
1
1
C
3

S
R
0
4
1
2
C
3
 

S
R
0
4
1
3
C
3
 

S
R
0
4
1
4
C
3
 

S
R
0
4
1
5
C
3
 

S
R
0
4
1
o
C
3

S
R
0
4
1
7
C
3
 

S
R
0
4
1
d
l
3
 

S
R
0
4
1
V
C
3
 

S
R
0
4
2
0
C
3
 

S
R
0
4
2
U
3

S
R
0
4
2
2
C
3
 

S
R
0
4
2
3
C
3
 

S
R
0
4
2
4
C
3
 

S
R
0
4
2
5
C
3
 

S
R
0
4
2
6
C
3

S
R
0
4
2
7
C
3
 

S
R
0
4
2
8
C
3
 

S
R
0
4
2
9
C
3
 

S
R
0
4
3
J
C
3
 

S
R
0
4
3
1
C
3

S
R
0
4
3
2
C
3
 

S
R
0
4
3
3
C
3
 

S
R
0
4
3
4
C
3
 

3
R
0
4
3
7
C
3
 

S
R
0
4
3
6
C
3

S
R
0
4
3
9
C
3
 

S
R
0
4
4
0
C
3
 

S
R
0
4
4
1
C
3
 

S
R
0
4
4
2
C
3
 

S
R
0
4
4
3
C
3

La
t 

i 
tu
de

00
 
55
 
12

60
 
54

 
7

oO
 
52

 
45

oO
 
52
 
27

60
 
53
 

4

60
 
54
 
16

60
 
53

 
21

60
 
53

 
37

60
 
53
 
12

60
 
52
 
20

60
 
52
 

0
60
 
52
 
23

60
 
52

 
31

60
 
53

 
48

60
 
43
 
55

60
 
43

 
44

6
0
 
43
 
37

60
 
42
 
26

60
 
40

 
15

60
 
39

 
1o

oO
 
4U

 
12

60
 
39
 
12

60
 
56

 
15

60
 
57
 
15

60
 
55

 
32

oO
 
54

 
35

60
 
55
 
57

6
0
 
52
 
46

60
 
52

 
3d

60
 
52
 
30

60
 
50
 
20

60
 
49

 
43

60
 

51
 

52
6
0
 
54
 
15

6
0
 
54

 
27

60
 
54
 

54
60
 
55

 
32

60
 
57

 
41

6U
 
57

 
4

60
 
57
 
36

0
0
5
3
 

6
60
 
59

 
4

6
0
 
59

 
31

61
) 

53
 

1 
7

60
 
57
 

13

L
o
n
y
 i 

t 
ud
e

14
7 

36
 
50

14
7 

39
 

1
14

7 
39

 
25

14
7 

35
 
41

14
7 

16
 

3

14
7 

13
 
36

14
7 

13
 

21
14

7 
11
 
27

14
7 

10
 

2
14

7 
9 

40

14
7 

1 
1 

1
14

7 
8 

10
14

7 
7 

21
14

7 
4 

50
14

7 
24
 
46

14
7 

26
 

0
14
7 

26
 
52

14
7 

23
 

41
14
7 

2o
 
27

14
7 

25
 
54

14
7 

23
 
46

14
7 

21
 

40
14
7 

45
 
27

14
7 

47
 
20

14
7 

48
 
23

14
7 

50
 

51
14

7 
51
 

56
14

7 
49
 

8
14
7 

49
 

51
14

7 
49

 
35

14
7 

50
 
44

14
7 

51
 

22
14

7 
53
 
41

14
7 

55
 
50

14
7 

55
 
56

14
7 

58
 
49

14
8 

1 
5

14
7 

59
 
24

14
7 

56
 
40

14
7 

57
 

5

14
7 

52
 
46

14
7 

56
 
25

14
8 

13
 
55

14
8 

15
 

31
14

8 
17

 
31

F
e
-p

c
 t
.

s 1
0

.0
5

.0
7

.0
1

0
.0

7
.0

5
.0

7
.0

5
.0

5
.0

7
.0

1 
.0

5
.0

5
.0

7
.0

1
0

.0

1
5
.0

2
0
.0

1
0
.0

7
.0

1
5
.0

2
0
.0

3
0
.0

7
.0

2
0
.0

7
.0

5
.0

5
.0

5
.0

2
0
.0

5
0

.0

2
0

.0
5

0
.0

1
0

.0
7

.0
3

0
.0

1
5
.0

2
0

.0
5
0
.0

7
.0

7
.0

7
.0

5
.0

2
0
.0

2
0

.0
7

.0

M
g
-p

c 
t 

.
" 

s 1
.5

0
.5

0
1 

.5
0

1 
.5

0
1 

.5
0

1 
.5

0
1 

.5
0

1 
.5

0
1 

.0
0

2
.0

0

1 
.5

0
1 

.5
0

1 
.5

0
1 
.5

0
2
.0

0

2
.0

0
1
.5

0
2

.0
0

2
.0

0
5

.0
0

5
.0

0
2
.0

0
1

.5
0

5
.0

0
1 

.5
0

1 
. 

5
0

1 
. 

5
0

1 
.5

0
2
.0

0
2
.0

0

2
.0

0
2
.0

0
1 
.0

0
1 

.5
0

5
.0

0

2
.0

0
1 

. 
5

0
2
.0

0
1 
.0

0
1 

.5
0

1 
.5

0
1 

.0
0

1
.5

0
1 

.5
0

.7
0

C
a
-p

c
 t

 .
s 5
.0

0
5

.0
0

5
.0

0
3

.0
0

5
.0

0

3
.0

0
5

.0
0

5
.0

0
5

.0
0

7
.0

0

5
.0

0
1

0
.0

0
5
.0

0
7
.0

0
3
.0

0

2
.0

0
2
.0

0
3
.0

0
2

.0
0

5
.0

0

2
.0

0
3

.0
0

7
.0

0
3

.0
0

7
.0

0

7
.0

0
1
0
.0

0
1

0
.0

0
2

.0
0

1
.5

0

2
.0

0
3
.0

0
1 

.5
0

1
0

.0
0

5
.0

0

3
.0

0
5

.0
0

2
.0

0
7

.0
0

5
.0

0

1 
0

.0
0

5
.0

0
1 

.5
0

1 
.5

0
3

.0
0

T
i-
p

c
t.

s .7
0

0
>1

 .
0

0
0

>1
 .

0
0

0
.5

0
0

.3
0
0

.7
0
0

.3
0
0

.3
0
0

.1
0

0
.3

0
0

.0
5

0
.5

0
0

.5
0

0
.5

0
0

>1
 .

0
0
0

>
1
.0

0
0

1 
.0

0
0

1
.0

0
0

.5
0
0

>1
 .

0
0
0

>1
 .

0
0
0

>
1 

.0
0
0

>1
 .

0
0

0
>1

 .
 0

0
0

>1
 .

0
0
0

>1
 .

0
0
0

>1
 .

 0
0

0
.7

0
0

>1
 .

0
0

0
>

1
. 

0
0
0

>1
 .

0
0
0

>1
 .

0
0
0

1 
.0

0
0

>1
 .

0
0

0
>

1 
.0

0
0

>1
 .

0
0
0

>
1 

.0
0

0
>

1
.0

0
0

>1
 .

0
0
0

>1
 .

0
0
0

>1
 .

0
0

0
>1

 .
0

0
0

1 
.0

0
0

1 
.0

0
0

>1
 .

0
0
0

M
n
-
p
p
m
 

s 2
*
0
0
0
 

1
*
0
0
0
 

1
*
0
0
0
 

2
*
0
0
0
 

7
0
0

7
0
0
 

1 
*
0
0
0
 

7
0
0
 

7
0
0
 

7
0
0

7
0
0

7
0
0

7
0
0

1 
*
0
0
0

2
*
0
0
0

3
*
0
0
0
 

3
*
0
0
0
 

2
/0

0
0
 

1 
*

5
0

0
 

3
*
0
0
0

5
*0

0
0

 
3
*0

0
0
 

1 
*5

0
0
 

>1
 0

*0
0

0
 

3
/0

0
0

3
*0

0
0

 
2

*0
0

0
 

2
*0

0
0

 
>

1
0

*0
0

0
 

5
*0

0
0

7
*0

0
0

 
7
*0

0
0
 

5
*0

0
0

 
1
*5

0
0
 

5
*0

0
0

3
*0

0
0

 
1
0
*0

0
0
 

3
*0

0
0

 
1
*5

0
0
 

1
*0

0
0

1 
*0

0
0
 

1
*5

0
0

 
2

*0
0

0
 

2
*0

0
0

 
7

0
0

A
g

-p
p

ra
 

s
A

s
-p

p
m

s
A

 u
-p

p
fl
) 

S

B
-p

p
m

 
s

N N N N
2
0
.
0 N N

1
5
0
.
0 N

<1
 .
0

N N N N N N N N N N

2
0
.
0 N

7
.
0

5
.
0

2
0
.
0

N N
1
*
0
0
0 N

2
*
0
0
0 N

'
<
5
0
0

5
*
0
0
0

5
0
0

5
0
0

50
0 N N N N N N N

3
*
0
0
0 N N

<
5
0
0

50
0

<
5
0
0 N

N N N N Ni N N N N N N N N N N N N N N N N N N N
3
0 N N

30
0 N N N N N N N N N N N N

50
N N N

50

20
7
0
0

70
0 50

2
0
0

10
0 20 20 50

<
2
0 50 50

1
0
0

10
0

70
0

1
*
0
0
0

5
0
0 50

70
0

1
*
0
0
0

1 
*
0
0
0

70
0

5
0
0

5
0
0

1 
*
5
0
0

2
0
0

5
0
0

2
0
0

5
0
0

7
0
0

7
0
0

7
0
0

1
*
5
0
0

15
0

5
0
0

5
0
0

70
0

50
0

2
0
0

2
0
0

7
0
0

5
0
0

1
*
0
0
0

1
*
0
0
0

5
0
0



T
d
D

le
 

II
. 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
n

o
n

m
a

g
n

e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o

n
c
e

n
tr

a
te

 
s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/
 

A
la

s
k
a

--
c
o

n
ti
n

u
e

d

S
a

m
p

le

S
R
U
3
9
7
C
3
 

S
K
0
3
9
<
i
C
3
 

S
R
U
3
9
9
C
3
 

S
R
0
4
0
U
C
3
 

S
R
0
4
0
1
C
3

S
R
0
4
0
2
C
3
 

S
K
C
K
G
3
C
3
 

S
K
O
A
0
4
C
3
 

S
R
O
H
0
5
C
3
 

S
R
0
4
G
6
C
3

S
R
0
4
0
7
C
3
 

S
R
0
4
0
3
C
3
 

S
R
0
4
0
9
C
3
 

S
R
0
4
1
0
C
3
 

S
R
0
4
1
 1
C
3

S
R
0
4
1
2
C
3
 

S
R
0
4
1
 3
C
3
 

SR
O-
;1
 4
C
3
 

S
K
0
4
1
 5
C
3
 

S
R
0
4
1
6
C
3

S
R
0
4
1
 7
C
3

SR
U4
1 
ac
3

S
R

O
O

9
C

3
 

S
R

0
4
2
0
C

3
 

S
R

0
4

2
1

 C
3

S
R
O
<
.
2
2
C
3
 

S
R
0
4
2
3
C
3
 

S
R
0
4
2
4
C
3
 

S
R
O
<
.
2
5
C
3

S
R
O
<
-
2
7
C
3
 

S
R
O
<
.
2
8
C
3
 

S
R
0
4
2
9
C
3
 

S
R
0
4
3
0
C
3
 

S
R
0
4
3
1
C
3

S
R
0
4
3
2
C
3
 

S
R
0
4
3
3
C
3
 

S
R
O
<
.
3
4
C
3
 

S
R
O
A
3
7
C
3

S
R
0
4
3
9
C
3
 

S
R
0
4
4
Q
C
3
 

S
R
0
4
U
 C
3 

S
R
C
K
4
2
C
3

J
a
-
p
p
m

s

2
0
0

2
0
0

1 
,
0
0
0

3
0
0 50

1 
00 50 50

<
5
U

<
5
0

<
5
U 50 50

1
0
0

3
J
O

5
0
0

7
0
0

2
0
0

2
0
0

S
O
U

5
0
0

5
0
0

5
0
0

1
/
5
0
0

1 
,
5
0
0

5
0
0

3
0
0

5
G
O

1 
/
O
O
U

1 
,
0
0
0

5
0
0

1
,
0
0
0

5
0
0

7
0
0

1 
,
5
0
0

5
0
0

5
0
0

1 
/
O
O
O

5
0
0

1 
/
O
O
O

S
O
U

5
0
0

7
0
0

5
0
0

7
0
0

d
e
-
p
 p
m

s

2
.
0

2
.
0

2
.
0

2
.
0

<
2
.
0

<
2
.
0

<
2
.
0

<
2
.
0

<
2
.
0

<
2
.
0

<
2
.
0

<
2
.
0

<
2
.
0

<2
 .
0

2
.
0

2
.
0

2
.
0

<
2
.
0 N N N N N N N N N N N

2
.
0

2
.
0

2
.
0

N N N N N
2
.
0 N N N

2
.
0

7
.
0

1
0
.
0

<
2
.
0

bi
 -
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N ft N N N N N N N N N N N N N N N N N N N

C
d
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C 
o
-
p
p
m

S

5
0 10 15 2
0 2
0 15 2
0 15 1
0

1 
5

<
1
0 10 1
0

2
0
2
0

3
0 7
0

50 1
0 50 5
0

70 5
0 50 20 2
0

1 
5

1
0
0 2
0

1 
5
0

20 7
0

1
0 15 50 3
0

3
0

1
0
0 5
0

15 15 1
0

2
0
0

1
0
0
3
0

C 
r
-
p
p
m

s

1
0
0 2
0

2
0
0 5
0

2
0
0

2
0
0

2
0
0

2
0
0 7
0

3
0
0

1
0
0

2
0
0

5
0
0

3
0
0

5
0
0

5
0
0

2
0
0

3
0
0

5
0
0

7
0
0

1 
/
5
0
0

1 
/
O
O
O

2
0
0

7
0
0

2
0
0

1
0
0

1
0
0

1
0
0

3
0
0

3
0
0

3
0
0

5
0
0

1
0
0

2
0
0

3
/
0
0
0

7
0
0

3
/
0
0
0

7
0
0

2
0
0

2
0
0

2
0
0

1
0
0

5
0
0

7
0
0

1
0
0

C 
u
-p

p
m

s

1 
5

0
1 

5
0

1 
0
0

1 
5
0 30 5
0

3
0

1 
5
0

5
0
0

1 
5
0

5
0

0
1
0
0 1
5

7
0

0 5
0

1
5

0
1
5
0 5
0

3
0

2
0
0

1
5

0
1

5
0

5
0

0
3
0
0

1 
5
0

5
0
0

1
5

0 5
0

3
0

5
0
0 7
0

1
0

0 2
0

1
0

0
3
0
0

1 
5

0
2
0
0

5
0
0

3
0
0

5
0
0

5
0
0

1
5
0

7
0

0
5
0
0

3
0
0

L
a
-
p
p
m

s 1 
,
0
0
0

1 
0
0

- 
5
0
0

1
5
0 N N N N N N N N N N

2
0
0

2
0
0

1
0
0 N N

2
0
0

2
0
0

1
0
0

7
0
0

7
0
0

5
0
0

3
0
0

3
0
0

1 
0
0

1
0
0

1 
5
0

1 
5
0

3
0
0

1
0
0

1 
/
O
O
O

2
/
0
0
0

1 
/
O
O
O

2
/
0
0
0

5
0
0

7
0
0

5
0
0

5
0
0

7
0
0

1 
50

1 
50

1
0
0

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
<
5
0 N N

<
5
0 N

<
5
0

<
5
0 N N N N

<
5
0

N
i 
-p

p
m

s

1
0
0 1
0 20 70 50 30 70 50 1
0 5
0 30 50 70

1
0
0

20
0

20
0

1
0
0 30

1
0

0

1
0
0

20
0

1
0

0
1
5
0 30 50 30 30

1
0

0
2
0
0

5
0

1
0

0
. 

2
0 20

1
0

0

1
0
0 70

20
0 50 30 30 20

70
0

20
0

1
0

0

P
b
-p

p
m

s

70 20 70
1
0
0 20 3
0
 

<
2
0
 

<
2
0
 

<
2
0
 

7
0
0

<
2
0
 

<
2
0
 

<
2
0
 

<
2
0
 

50

1
0
0 70 2
0 3
0 7
0

5
0 50 5
0 50 3
0

2
0 2
0 5
0

<
2
0

1
0
0 2
0
 

5
0
 

<
2
0
 

2
0
 

5
0

20 5
0

7
0 5
0

3
0

<
2
0 20

50
0

50
0 50



T
a
c
le

 
I
I
.
 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o
n
c
e
n
tr

a
te

 
s
a

m
p

le
s
* 

C
h
u
g
a
c
h
 

N
a
ti
o
n
a
l 

F
o
re

s
t/
 

A
la

s
k
a

--
c
o

n
ti
n

u
e

o

S
a

m
p

le
S 

D
-p

p
m

s
S 

c-
p

^i
m

 
S

S 
n
-p

p
m

 
s

S 
r-

p
p
m

 
s

V
-p

p
m

s
W

-p
p

m
 

s
Y

-p
p
m

 
s

Z
n
-p

p
m

s
Z 

r-
p

p
m

 
s

T
h
-p

p
m

 
s

S
R

0
3
9
7
C

3
 

S
R

0
3

9
b

C
3

 
S

R
0
3
9
9
C

3
 

S
R

0
4

Q
O

C
3

 
S

R
0

4
0

1
C

3

S
R

0
4

0
2

C
3

 
S

R
0
4
0
3
C

3
 

S
R

0
4
0
4
C

3
 

S
R

0
4
0
5
C

3
 

S
R

0
4
0
6
C

3

S
R

0
4

0
7

C
3

 
S

R
0
4
0
«
C

3
 

S
R

0
4

0
9

C
3

 
S

R
0

4
1

0
C

3
 

S
R

O
A

11
 C

3

S
R

0
4

1
2

C
3

 
S

K
0
4
1
3
C

3
 

S
R

0
4
1
4
C

3
 

S
R

Q
41

 5
C

3 
S

R
0
4
1
6
C

3

S
R

O
O

 7
C

3 
S

R
0
4
1
8
C

3
 

S
K

0
4

1
9

C
3

 
S

R
0
4
2
0
C

3
 

S
R

O
W

1
C

3

S
R

0
4

2
2

C
3

 
S

R
0
4
2
3
C

3
 

S
R

IU
2

4
C

3
 

S
R

0
4

2
5

C
3

 
S

R
0
4
2
6
C

3

S
R

0
4
2
7
C

3
 

S
R

0
4

2
8

C
3

 
S

R
C

K
2

9
C

3
 

S
R

0
4

3
0

C
3

 
S

R
0
4
3
1
C

3

S
R

0
4

3
2

C
3

 
S

R
G

4
3
3
C

3
 

S
R

0
4
3
4
C

3
 

S
R

0
4

3
7

C
3

 
 S

R
0

4
3

8
C

3

S
R

04
3V

C
3

S
R

0
4

4
1

C
3

 
S

R
0

4
4

2
C

3
 

S
R

0
4

4
3

C
3

20 30 50 15 2
0 20 20 20 10 20 N 15 20 30 70 5
0

50 50 10 7
0

7
0 70 5
0 70 50 20

 
2
0
 

15
 

7U
 

50 50 50 20 20 70 50 7
0 50 5
0 50 50 20 30 20 20

N N N N N N N N N N N N N N
 N

1
0

0
'2

0 20 50
N N N

<
20

 N N

50 50
N N N N N

2
0
0 50
N

1
,0

0
0

 
5U

O
1

,0
0

0
7
0
0 N

2
0

0
 N N N N N
 N
 

N
2
0
0
 

7
0
0

2
0
0

2
0

0
2
0
0

2
0
0

5
0
0

2
0
0
 

2
0
0
 

2
U
O
 

2
0
0
 

2
0
0

5
0
0

5
0
0

5
0
0 N N

2
0
0

5
0
0

2
0
0

2
0
0

2
0
0

2
0
0
 

7
0
0
 

2
0
0
 

5
U
O
 

7
0
0

2
0
0

5
0
0

2
0
0

2
0
0

7
0
0

2
0

0
2

0
0

2
0

0
2

0
0

2
0

0

2
0
0

2
0
0

2
0

0
1
0
0

2
0

0

5
0

2
0
0

2
0

0
2

0
0

5
0

0

5
0

0
3

0
0

3
0

0
1 

5
0

7
0

0

7
0

0
7

0
0

2
0
0

5
0

0
2
0
0

2
0

0
3

0
0

2
0

0
5

0
0

5
0

0

5
0
0

5
0

0
5

0
0

3
0

0
5
0
0

5
0

0
7

0
0

5
0
0

5
0

0
5

0
0

3
0

0
3

0
0

5
0

0
3

0
0

2
0
0

N N N N N N N N N N N N N N N N N N N N N N
1

,0
0

0
0
0
0

5
0

0

2
,0

0
0

2
,0

0
0

2
,0

0
0

1
0
0 N N N

1
,0

0
0

5
,0

0
0

<
1

0
0 N N N

1
,5

0
0

0
0
0

1
,0

0
0

1
0
0 N N N

1
5

0
1 

5
0

2
0
0 2
0

2
0

2
0 2
0

2
0 N

<
2
0 N

<
2

0
<

2
0 2
0

7
0

1
0

0
1

0
0

7
0 3
0

1 
5
0

1
0

0
2
0
0

5
0
0

2
0

0
5
0
0

7
0

0
5
0
0

1 
5
0

7
0
0

1
5
0

1 
5
0

1 
5

0
1 

5
0

1
,0

0
0

3
0

0

1
5
0

3
0

0
1 

5
0

3
0
0

2
0

0

3
0
0

2
0

0
1
0
0 7
0

5
0
0

<
5
0
0 N N

<
5
0
0

<
5
0
0

<
5
0
0

<
5
0
0

<
5
0
0

<
5
0
0

<
5
0
0 N N

<
5
0
0 N

<
5
0
0

5
0
0

7
0
0 N N N

<
5
0
0

<
5
0
0 N

<
5
0
0 N N N N

<
5
0
0

50
0

<
5
0
0

50
0 N N N

<
5
0
0 N

<
5
0
0 N N N

<
5
0
0

50
0

50
0

<
5
0
0

50
0

2
,
0
0
0

2
,
0
0
0

50
0

2
0
0

50
0 20

2
0
0 N N N
70

5
0
0 70

5
0
0

70
0

2
0
0

70
0

50
0

7
0
0

1
,
5
0
0

70
0

>
2
,
0
0
0

70
0

>
2
,
0
0
0

>
2
,
0
0
0

>
2
,
0
0
0

2
,
0
0
0

50
0

20
0

5
0
0

5
0
0

>
2
,
0
0
0

>
2
,
0
0
0

1
,
0
0
0

1
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

>
2
,
0
0
0

>
2
,
0
0
0

>
2
,
0
0
0

>
2
,
0
0
0

5
0
0

50
0

>
2
,
0
0
0



T
a

b
le

 
II
. 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o
n
c
e
n
tr

a
te

 
s
a
m

p
le

s
* 

C
h
u
g
a
c
h
 

N
a
ti
o
n
a
l 

F
o
re

s
t/
 

A
I 
a
s
k
a
--

c
o
n
ti
n
u
e
d

CO o o

S
a
m

p
le

S
R

0
4

4
<

,C
3

S
R

0
4
4
5
C

3
S

K
U

4
4

6
C

3
S

R
0

4
4

7
C

3
S

R
0

4
<

,o
C

3

SR
 0

4
4

9
C

3
S

K
0
4
5
0
C

3
S

R
0
4
5
U

3
S

R
0

4
5

2
C

3
S

R
0
4
5
3
C

3

S
R

0
4
5
4
C

3
S

R
0
4
5
5
C

3
S

R
0
4
5
6
C

3
S

R
0
4
5
7
C

3
S

R
0
4
5
d
C

3

S
R

0
4

5
9

C
3

S
R

0
4

6
Q

C
3

S
R

0
4
6
1
C

3
S

R
0

4
6

2
C

3
S

R
0
4
6
3
C

3

S
R

0
4
6
4
C

3
S

R
0
4
6
5
C

3
S

R
0
4
6
6
C

3
S

R
0
4
6
7
C

3
S

R
0
4
6
8
C

3

S
R

0
4
6
9
C

3
S

R
0
4
7
G

C
3

S
R

0
4
7
1
C

3
S

R
0
4
7
2
C

3
S

R
0
4
7
3
C

3

S
R

0
4
7
4
C

3
S

R
0
4
7
5
C

3
5

R
0

4
7

6
C

3
S

R
0
4
7
7
C

3
S

R
0
4
7
8
C

3

S
R

0
4
7
9
C

3
S

R
0
4
8
0
C

3
S

R
0

4
8

1
C

3
S

R
0
4
8
2
C

3
S

R
0

4
8

3
C

3

S
R

0
4
3
4
C

3
S

R
0
4
8
5
C

3
S

R
0
4
8
6
C

3
S

K
O

<
.8

7
C

3
S

R
0

4
8

d
C

3

L
a
ti
tu

d
e

6
0

 
5

6
 

31
6

0
 

5
7
 

8
6
0
 

54
 

4
9

6
0

 
5<

. 
17

6
0

 
5
7
 

3
8

6
0

 
52

 
3
5

6
0
 

51
 

4
7

6
0
 

5
2
 

12
6

0
 

5
3

 
5

6
0

 
5
3
 

3
7

6
0
 

5
3

 
3

oO
 

51
 

31
6
0
 

3
0

 
2

5
6
0
 

2
6

 
42

6
0

 
2
5
 

3
9

6
0
 

21
 

4
4

6
0

 
5
1
8

6
0

 
5 

2
2

6
0

 
7 

7
6

0
 

7 
3

6
0

 
7 

3
4

6
0
 

& 
1

6
0
 

5 
2
5

6
0
 

6 
5

0
6

0
 

4 
1
9

6
0

 
4

1
1

6
0

 
3 

4
9

6
0

 
2 

41
6
0
 

2 
2

8
6
0
 

3
1
5

oO
 

1 
4

6
6

0
 

0 
51

6
0

 
0 

5
9

6
0
 

3 
1
3

6
0
 

5 
7

6
0

 
7 

3
6
0
 

7 
3

4
6

0
 

11
 

17
6
0
1
3
 

2
6
0
 

3
2
 

17

6
0
 

31
 

11
6

0
 

3
0

 
11

6
0

 
2

8
 

3
5

6
0
 

2
9

 
3
5

6
0

 
2

6
 

31

Io
n

 g
 i
 t

 u
d

e

1
4

8
 

22
 

2
1

4
8

 
2

0
 

5
1

4
8

 
19

 
18

1
4

8
 

1
9
 

12
1
4
8
 

18
 

26

1
4

8
 

1
9
 

45
1
4
8
 

2
3

 
2
3

1
4
8
 

2
4

 
41

1
4

8
 

2
4
 

55
1
4
8
 

2
5
 

25

1
4
8
 

2
7
 

25
1

4
8

 
2

6
 

0
1

4
7

 
3

6
 

4
6

1
4

7
 

38
 

4
0

14
7 

41
 

2
0

1
4

7
 

41
 

34
1
4
8
 

14
 

24
1

4
8

 
15

 
4
9

1
4

8
 

14
 

40
1

4
8

 
1

2
 

46

1
4

8
 

1 
1 

2
1
4
8
 

9 
19

1
4

8
 

1
0

 
55

1
4

8
 

9 
27

1
4
8
 

1
0

 
56

1
4

8
 

1
0
 

4
8

1
4

8
 

12
 

22
1
4
8
 

14
 

20
1

4
8

 
1 

1 
4

1
4

8
 

17
 

49

1
4

8
 

15
 

10
1

4
8

 
14

 
10

1
4

8
 

1
6
 

15
1

4
8

 
8 

27
1
4
8
 

6 
2
6

1
4
8
 

6 
50

1
4

8
 

7 
14

1
4

8
 

8 
5

1
4

8
 

6 
5
9

1
4
7
 

3
5
 

5

1
4

7
 

3
9
 

4
1

4
7

 
4

2
 

3
8

1
4
7
 

4
2

 
32

1
4
7
 

41
 

4
0

1
4

7
 

42
 

2V

F
e
-p

c
 t
 .

s

7
.0

2
0

.0
1
5
.0

7
.0

1
5
.0

7
.0

7
.0

7
.0

1
5
.0

3
0

.0

3
0
.0

5
.0

1
5
.0

5
.0

7
.0

7
.0

7
.0

7
.0

5
.0

2
0
.0

1
0
.0

3
0
.0

5
.0

5
.0

1 
5

.0

1
0
.0

2
0

.0
3
C

.O
7

.0
1
0
.0

1
5
.0

1
5
.0

1
5
.0

1
5
.0

2
0
.0

2
0
.0

1
5

.0  

1
5

.0
7

.0

7
.0

7
.0

5
.0

7
.0

7
.0

M
g

-p
c
 t

 .
s 1

.5
0

1 
.0

0
1 
.0

0
.7

0
2
.0

0

1
.5

0
1 

.5
0

1 
.5

0
1 

.0
0

.5
0

.5
0

2
.0

0
5
.0

0
2

.0
0

1 
.5

0

1 
.5

0
2

.0
0

1 
.5

0
1 

.0
0

2
.0

0

1 
.5

0
2
.0

0
1 

.5
0

1
.5

0
2
.0

0

1 
.5

0
5
.0

0
2
.0

0
1 
.5

0
2

.0
0

2
.0

0
2
.0

0
1 
.5

0
1 
.5

0
1 
.5

0

1 
.5

0
1 

.5
0

-
-

r.
 5

0
2

.0
0

1 
.5

0
7
.0

0
1 

.5
0

2
.0

0
2
.0

0

C
a

-p
c
 t
 .

s 5
.0

0
1 

.5
0

2
.0

0
5
.0

0
3
.0

0

3
.0

0
3
.0

0
3
.0

0
5

.0
0

1 
.0

0

1 
.5

0
5
.0

0
1

0
.0

0
1

0
.0

0
5

.0
0

3
.0

0
5

.0
0

3
.0

0
3

.0
0

1 
.5

0

1 
.5

0
2
.0

0
5
.0

0
2
.0

0
1 

.5
0

1 
.5

0
2
.0

0
1 

.0
0

1 
.5

0
2

.0
0

1 
.0

0
2

.0
0

1 
.5

0
2
.0

0
.7

0

1 
.0

0
2
.0

0
-
-

2
.0

0
3

.0
0

5
.0

0
7
.0

0
5

.0
0

5
.0

0
5

.0
0

T
i-
p

c
 t
 .

s

>
1 

.0
0
0

1 
.0

0
0

>
1

.0
0

0
>1

 .
0
0
0

>1
 .

0
0

0

>1
 .

0
0
0

>1
 .

 C
O

O
>1

 .
0
0
0

>1
 .

0
0
0

.5
0
0

>1
 .

0
0

0
>1

 .
0
0
0

1
.0

0
0

.2
0
0

.5
0

0

.3
0

0
>1

 .
0

0
0

>
1
.0

0
0

1 
.0

0
0

.7
0

0

1 
.0

0
0

.7
0

0
.5

0
0

1 
.0

0
0

.7
0
0

>1
 .

0
0
0

.7
0
0

>1
 .

0
0
0

>1
 .

0
0
0

>1
 .

0
0
0

>1
 .

0
0

0
>1

 .
0

0
0

1
.0

0
0

.7
0
0

.7
0

0

1 
.0

0
0

>1
 .

0
0

0
>

1
.0

0
0

>1
 .

0
0

0
.7

0
0

.5
0
0

.5
0

0
.2

0
0

.3
0

0
.5

0
0

M
n
-p

p
m

s

7
0
0

1
/5

0
0

7
0

0
7

0
0

3
/0

0
0

7
0

0
7
0
0

7
0

0
1

/0
0

0
5
0
0

5
0

0
7

0
0

2
/0

0
0

1 
/O

O
O

2
/0

0
0

7
0

0
3

/0
0

0
3
/0

0
0

7
0

0
3
/0

0
0

1 
/5

0
0

3
/0

0
0

1
/5

0
0

1 
/O

O
O

3
/0

0
0

3
/0

0
0

3
/0

0
0

3
/0

0
0

7
0
0

2
/0

0
0

3
/0

0
0

5
/0

0
0

3
/0

0
0

2
/0

0
0

3
/0

0
0

1
/5

0
0

1
/0

0
0 -
-

3
/0

0
0

1
/0

0
0

7
0

0
1 

/5
0

0
7

0
0

7
0

0
1 

/O
O

O

A
g

-p
p

m
s

2
.0

5
.0

3
0

.0
5
0
.0

2
.0 N N

2
0

.0
1 

/O
O

O
.O

1 
5

.0

5
.0

1
.0 N N N

2
.0 N N N N N N N N N N N N N N N N

2
.0 N N N N N

2
.0 N N N N N N

A
s
-p

p
m

s

N
1
/5

0
0 N N N N N N

3
/0

0
0

1
/0

0
0

1
/0

0
0 N N N N N N N N N N N N N N N N N N N N N N N N N N

1 
/O

O
O N N N N N N N

A
u

-p
p

m
s

,M N N
5

0
0 N N N

5
0

2
0
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-p

p
m

s

5
0
0

7
0
0

5
0
0

7
0
0

1
/0

0
0

5
/0

0
0

1
/0

0
0

7
0
0

5
0

0
2
0
0

5
0
0

1
5
0

2
0

2
0

<
2
0

2
0 5
0

2
0

0
1
0
0

1
0

0

1
0
0

1
0
0 5
0

1
0
0

2
0

0

2
0

0
1 

/O
O

O
3
0
0

1
0
0

1
0

0

2
0

0
1
5
0

1
5
0

1
5
0

1
5
0

2
0
0

1
5
0
 

2
0

0
<

2
0 5
0

2
0 5
0

2
0

<
2
0

J



T
a
b
l
e
 

II
. 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 
A
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

S
R
C
K
<
.
4
C
3

S
R
G
4
0
C
3

S
R
G
4
4
6
C
3

J
>
R
0
4
4
7
C
3

S
R
0
4
4
d
C
3

S
R
0
4
4
V
C
3

S
R
0
4
5
0
C
3

S
R
0
4
5
1
 C
3

S
R
C
K
5
2
C
3

S
R
G
4
5
3
C
3

S
R
0
4
5
4
C
3

S
R
0
4
5
5
C
3

S
R
0
4
5
6
C
3

S
R
O
O
7
C
3

3
K
U
4
5
8
C
3

S
R
0
4
5
9
C
3

S
R
0
4
6
U
C
3

S
R
0
4
6
1
 C
3

S
R
0
4
6
2
C
3

S
R
U
4
6
3
C
3

S
R
0
4
6
4
C
3

S
R
0
4
6
b
C
3

S
R
0
4
6
6
C
3

S
R
0
4
6
7
C
3

S
R
0
4
6
8
C
3

S
R
U
4
6
9
C
3

S
R
0
4
7
0
C
3

S
R
0
4
7
1
C
3

S
R
O
W
2
C
3

S
R
0
4
7
3
C
3

S
R
0
4
7
4
C
3

S
R
0
4
7
5
C
3

S
R
0
4
7
6
C
3

S
R
0
4
7
7
C
3

S
R
0
4
7
8
C
3

S
R
0
4
7
V
C
3

S
R
0
4
8
0
C
3

S
R
0
4
8
1
 C
3

S
R
0
4
3
2
C
3

S
R
0
4
8
3
C
3

S
R
0
4
S
4
C
3

S
R
0
4
8
5
C
3

S
R
0
4
8
0
C
3

S
R
0
4
8
7
C
3

S
R
0
4
8
b
C
3

d
d
~
 p
p
m

S

7
0
U

7
0
0

5
0
0

1 
,
0
0
0

7
0
0

5
0
0

7
0
0

70
U

5
0
0

3
0
0

5
0
0

3
0
0

2
0
0

<
5
0

<
5
0

<
5
0

2
0
0

7
0
0

7
0
0

1 
,
0
0
0

5
0
0

1
0
0

3 
CO

1 
,
0
0
0

7 
(J
O

7
0
0

7
0
0

1 
,
0
0
0

1 
,
u
O
O

1 
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0

7
0
0

5
0
0

1 
,
0
0
0

5
0
0

2
0
0

2
C
O

5
0
0

2
0
0

5
0
0

5
0
0

<
5
0

<
5
0

<
5
0

fa
e-
pp
m

s <
2
.
0

2
.
0

<
2
.
0

<
2
.
0

5
.
0

2
.
0

2
.
0

<
2
.
0

<
2
.
0

<
2
.
0

<
2
.
0

<
2
.
0 N

<
2
.
0 N

<
2
.
0

<
2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

<
2
.
U

<
2
.
0

2
.
G

2
.
0

2
.
0

<
2
.
0

<
2
.
0

2
.
0

2
.
0

<
2
.
0

<
2
.
0

2
.
0

2
.
0

2
.
0

<
2
.
0

<
2
.
0

2
.
0

<
2
.
0

<
2
.
0

<
2
.
0

<
2
.
0

<
2
.
C

<
2
.
0

Oi
 -
p
p
m

s

N
<2
0 20
N N N N N N

<
2
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C 
d
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o
-
p
p
m

s

1
5
0

1
5
0

2
0
0 3
0

1
0
0 2
0 10 20

1
5
0

7
0
0

5
0
0 20 5
0

1
0

1 
5

1 
5

5
0 2
0
1
0

70 2
0

7
0
2
0

1 
5

1
0
0 2
0

1
5
0

2
0
0 3
0 50 50 5
0
5
0

7
0 7
0

50 2
0 30 3
0
2
0

15 30 2
0

20 30

C 
r
-
p
p
m

s

1
5
0

5
0
0

2
0
0

3
0
0

1
,
5
0
0

2
0
0

2
0
0

1
5
0

2
0
0 5
0

50
7
0
0

7
0
0

1
5
0

2
0
0

2
0
0

5
0
0

3
0
0

1
0
0

3
0
0

1
5
0

5
0
0

1
5
0

1
0
0

2
0
0

2
0
0

3
0
0

5
0
0

1
0
0

3
0
0

2
0
0

1
0
0

2
0
0

3
0
0

2
0
0

3
0
0

1
,
5
0
0  

3
0
0

3
0
0

2
0
0

2
,
0
0
0

2
0
0

3
0
0

7
0
0

C
u
-
p
p
m

s

5
0
0

5
0
0

7
0
0

3
0
0

5
0
0

5
0
0

1
0
0

2
0
0

5
,
0
0
0

2
,
0
0
0

7
0
0 50 3
0

15 5
0

>
2
0
,
0
0
0

5
0
0

1 
50

1
0
0

2
0
0

1
5
0

3
0
0

3
0
0

7
0
0

2
0
0

1
0
0

1 
5
0

3
0
0

5
0
0

1
0
0

5
0
0

5
0
0

3
0
0

3
0
0

3
0
0

2
0
0

1
5
0

5
0
0

1
0
0 50 5
0

50 2
0
2
0

7
0
0

L 
a
-
p
p
m

s

1
5
0

1 
5
0

1 
50

3
0
0

5
0
0

2
0
0

5
0
0

2
0
0

1 
,
0
0
0 N

1
5
0

1
5
0 N N N N

1
0
0

5
0
0

1
0
0

2
0
0

2
0
0

7
0
0 N

1
5
0 5
0

3
0
0 N

7
0
0

1
5
0

7
0
0

1 
50

2
0
0

2
0
0

10
0

1 
00

20
0

50
0  

1 
,0
00
N N N N N N

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

S

N N N N N

<
5
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
 

N N N N N N N

N 
i 
-
p
p
m

S

50
0

50
0

70
0 70

20
0 50 20 20

20
0

2
,
0
0
0

2
,
0
0
0 50

20
0 20 50

10
0

20
0 70 10

15
0 70 15
0 50 30

20
0

10
0

20
0

50
0 30 50 10
0

10
0

10
0

20
0

15
U

20
0 70 10
0

10
0 70 70 20
0 50

10
0

15
0

P
o
-
p
p
m

s

30
0

50
0

3
,
0
0
0

15
0

20
0 70 50 50

70
0

70
0

50
0

<2
0

<2
0

<2
0

<2
0

<2
0 20 70 20

10
0 50

10
0 50 50 50 30 20 10
0 20 70 70 50

20
0 70 10
0 70 30 50 70

<2
0

<2
0

<2
0

<2
0

<2
0

<2
0



T
a

b
le

 
II
. 

C
n

e
 r

rn
 c

a
 I

 
d

a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o
n
c
e
n
tr

a
te

 
s
a
m

p
le

s
* 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A

la
s
k
a

--
c
o

n
ti
n

u
e

d

S
a

m
p

le

o

S
R

G
4
4
5
C

3
 

S
R

O
A

4
6

C
3

 
S

K
C

K
4
7
C

3

S
R

0
4

4
9

C
3

 
S

R
C

U
5

0
C

3
 

S
R

0
4

5
1

C
3

 
S

R
0
4
5
2
C

3
 

S
R

0
4

5
3

C
3

S
R

0
4

5
4

C
3

 
S

R
0
4
5
5
C

3
 

S
R

0
4
5
6
C

3
 

S
K

0
4
5
7
C

3

S
R

0
4

5
9

C
3

 
S

R
C

K
6
0
C

3
 

S
R

0
4

6
U

3
 

S
R

O
<

,6
2C

3 
S

R
0

4
6

3
C

3

S
H

0
4
6
A

C
3
 

S
R

C
K

o
5

C
3

 
S

R
0
4
6
6
C

3
 

S
R

0
4
6
7
C

3

S
R

0
4

6
V

C
3

 
S

R
C

K
7
0
C

3
 

S
R

0
4

7
1

C
3

 
S

R
U

4
7

2
C

3
 

S
R

0
4
7
3
C

3

S
K

0
4
7
4
C

3
 

S
R

C
K

7
5
C

3
 

S
R

O
W

o
C

.5
 

S
R

0
4
7
7
C

3
 

S
R

0
4

7
8

C
3

S
H

Q
4
7
V

C
3
 

S
R

C
U

8
0

C
3

S
M

U
4
8
2
C

3
 

S
R

0
4

3
3

C
3

S
u

-p
p

m
 

s

S
R

Q
<

.3
5C

3 
S

R
0
4
d
o
C

3
 

S
R

0
4
8
7
C

3

S 
c
-p

p
m

 
s

50 20 30 30 50 30 30 30 50 10 20 50 70 50 30 10 70 70 50 50 50 70 50 30 50 30 50 50 20 50 20 20 20 50 20 2
0 70 7
0 50 30 70 20 20 70

S 
n
-p

p
m

 
s

S 
r-

 p
pm

s
V

-p
p
m

 
s

W
-p

p
m

 
s

Y
-p

p
m

 
s

Z
n

-p
p

m
 

s
Z 

r-
p
p
m

 
s

T
h

-p
p

m
 

s

N N N N iJ N N N N N n N N N N

3
0 N N N n N n N N N N N N N N N N N N N n N N N N N N N N N

1
/
0
0
0

2
0
0

5
0
0

1
/
0
0
0

1
/
0
0
0

2
0
0

7
0
0

5
0
0

5
G
O N

2
0
0

5
0
0

2
0
0

2
0
0

2
0
0

2
U
O

7
0
0

1
/
5
0
0

7
0
0

5
0
0

5
u
O

7
U
O

5
0
0

1 
/
O
U
O

2
0
0

2
0
0

2
0
0

2
0
0

2
0
0

7
0
0

2
U
O

5
0
0

3
U
O

2
0
0 N N

7
0
0
-
-

5
0
0

2
0
0

2
U
O

2
0
0 N

2
0
0 N

50
0

2
0
0

15
0

20
0

5
0
0

2
0
0

2
0
0

2
0
0

2
0
0

10
0

2
0
0

3
0
0

7
0
0

10
0

5
0
0

1
5
0

5
0
0

5
0
0

2
0
0

20
0

3
0
0

5
0
0

2
0
0

2
0
0

5
0
0

2
0
0

5
0
0

50
0

2
0
0

3
0
0

2
0
0

2
0
0

2
0
0

50
0

2
0
0

2
0
0

5
0
0

-
-

5
0
0

2
0
0

2
0
0

50
0

1
5
0

20
0

2
0
0

15
0

2
0
0

<
1
0
0 N N N

1
0
0

<
1
0
0

1
0
,
0
0
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

2
0
0 70

1 
50

3
0
0

1
5
0

1 
50

2
0
0

2
0
0

3
0
0 20

1 
00

2
0
0 50 2
0 20

<
2
0

1 
00

1
5
0

' 
1 
50 70

1
0
0

1
0
0

1
0
0

1 
50 50

1
5
0 50

1 
50

2
0
0

1
0
0

1
0
0

1
0
0 50

1 
50

1 
00

1
0
0

2
0
0 --

1
0
0 50 20 20 20 20

<
2
0

<
5
0
0

7
0
0

5
0
0

<
5
0
0

5
0
0

<
5
0
0 N N N

1
/
0
0
0

1
/
0
0
0 N N N N

5
0
0

<
5
0
0
 

 
N N

7
0
0

50
0

70
0 N

<
5
0
0

1 
/
O
O
O

5
0
0

50
0

5
0
0 N

5
0
0

5
0
0

5
0
0

50
0

5
0
0

50
0

1 
/
O
O
O

0
0
0

<
5
0
0

5
0
0

<
5
0
0 N N N N N

>
2
/
0
0
0

70
0

2
/
0
0
0

>
2
/
0
0
0

50
0

2
/
0
0
0

2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

7
0
0

>
2
/
0
0
0

>
2
/
0
0
0

10
0 N

10
0 50

50
0

70
0

1
/
5
0
0

50
0

50
0

50
0

70
0

1
/
0
0
0

20
0

70
0

20
0

50
0

70
0

1
0
0

70
0

70
0

50
0

50
0 70

1
/
0
0
0

50
0 --

7
0
0 70 70 50 20 50 50



T
a

o
le

 
II

. 
C

h
e

m
ic

a
l 

d
a
ta

 
fo

r 
n

o
n

m
a

y
n

e
ti
c
 

h
e

a
v
y
-m

in
e

ra
l 

c
o
n
c
e
n
tr

a
te

 
s
a

m
p

le
s
* 

C
h
u
y
a
c
h
 

N
a
ti
o
n
a
l 

F
o

re
s
t*

 
A

la
s
k
a
--

c
o
n
ti
n
u
e
d

CO o
 

co

S
a

m
p

le

S
rt

0
4
3
9
C

3
 

S
R

0
4

9
1

C
3

 
S

K
O

<
.9

2
C

3
 

S
R

0
4
9
3
C

3
 

S
K

U
4
9
4
C

3

S
R

0
4

9
5

C
3

 
S

R
0

4
9

6
C

3
 

S
R

0
4
9
7
C

3
 

S
R

0
4
9
V

1
3
 

S
R

0
5
0
0
C

3

S
R

0
5
0
1
C

3
 

S
R

0
5
0
2
C

3
 

S
R

0
5

0
3

C
3

 
S

R
0

5
0

4
C

3
 

S
R

0
5

0
5

C
3

b
R

U
5
0
o
C

3
 

S
R

0
5
0
7
C

3
 

S
R

0
5

U
6

C
3

 
S

R
0

5
0

9
C

3
 

S
R

0
5
1
0
C

3

S
R

0
5
1
 1

C
3 

S
R

C
51

 2
C

3 
S

K
0
5
1
3
C

3
 

S
R

0
5

U
C

3
 

S
R

0
5
1
5
C

3

S
R

0
5
1
6
C

3
 

S
R

C
5
1
7
C

3
 

S
R

0
5
1
o
C

3
 

S
R

U
5

1
V

C
3

 
S

R
0
5
2
0
C

3

S
R

0
5

2
1

C
3

 
S

R
0

5
2

2
C

3
 

S
R

0
5
2
5
C

3
 

S
R

0
5
2
6
C

3
 

S
R

0
5

2
7

C
3

S
R

05
43

C
3 

S
R

05
44

C
3 

S
R

05
45

C
3 

S
P

0
5

4
6

C
3

 
S

R
05

47
C

3

S
R

0
5
4
8
C

3
 

S
R

0
5
4
9
C

3
 

S
R

L
5

5
0

C
3

 
S

R
0

5
5

1
C

3
 

S
R

0
5
5
2
C

3

L
a

t 
i 

tu
d
e

6
0

 
2

6
 

2
6

 
6U

 
1 

0 
21

 
6
0
 

5
1

1
 

6
0

 
2 

55
 

6
0

 
1 

35

6
0
 

4
2
 

4
60

 
42

 
37

6
0

 
2
4
 

5
8

6
0
 

2
4
 

21
6
0
 

2
8

 
2
5

oO
 

1
3
 

25
 

6
0
 

12
 

36
 

6
0

 
1
0
 

26
 

6
0

 
1
0
 

0 
6
0
 

<y 
2

6U
 

9 
31

6
0
 

1
4
 

15
tO

 
12

 
12

tO
 

12
 

52
6'

J 
2U

 
24

6
0
 

1
9
 

3
o

6
0
 

21
 

51
)

6
0
 

21
 

5
0

CO
 

2
2

 
10

6
0

 
2
2
 

3
7

6
0

 
2
3
 

9 
6

0
 

2
5
 

7 
6
0
 

2
4

 
51

 
oO

 
2

4
 

2 
6
0
 

2
5
 

22

6
0

 
2

5
 

2
0

6
0
 

2
2
 

16
oO

 
2
0
 

35
6
0
 

1
8

 
59

6
0

 
1
7
 

t*
2

6
0

 
21

 
3
0
 

6
0
 

3C
 

19
 

6
0

 
3
J 

31
 

6
0

 
2
8
 

2
0
 

6
0

 
2
5
 

36

6
0

 
2

4
 

22
6

0
 

2
2
 

34
6
0
 

1
8
 

52
6
0
 

1 
8 

9
6
0
 

17
 

0

L
o
n
g
i 
t 

u
d

e

1
4

7
 

3
7

 
7

1
4

8
 

4 
36

14
8 

3 
11

14
8 

6 
29

1
4

8
 

6 
50

1
4

7
 

5
6
 

56
1

4
7

 
55

 
11

1
4

7
 

4
3
 

32
1

4
7

 
4

7
 

59
1
4
7
 

47
 

15

1
4

8
 

8 
50

1
4

8
 

8 
4
0

1
4

8
 

1
0
 

9
1
4
8
 

1
0
 

31
1

4
8

 
12

 
58

14
8 

1
3

 
5

1
4

8
 

13
 

20
1

4
8

 
1

7
 

1
0

1
4

8
 

12
 

35
1

4
8

1
1

 
4

1
4

5
 

1
6
 

2
8

1
4
8
 

15
 

41
)

1
4

8
 

1
2
 

30
1

4
8

 
8 

12
1

4
8

 
8 

55

1
4

8
 

7 
17

1
4
8
 

5 
46

1
4

8
 

3 
55

1
4

8
 

1
0
 

15
1

4
8

 
0 

4
0

1
4

7
 

5
7
 

55
1

4
7

 
59

 
36

1
4

8
 

5 
14

1
4

8
 

7 
15

1
4

8
 

6 
35

1
4

8
 

5
3

 
55

1
4

8
 

4
9

 
17

1
4

8
 

4
9
 

37
1

4
8

 
51

 
20

1
4

8
 

4
5
 

0

1
4

8
 

4
4

 
12

1
4

8
 

5
0

 
9

1
4

8
 

55
 

50
1
4
8
 

5
6
 

37
1

4
8

 
57

 
20

F
e
-
p
c
 t

 .
s

7
.
0

7
.
0

5.
0

7
.
0

5
.
0

7
.
0

5
.
0

3.
0

3
.
0

5.
0

7
.
0

2
0
.
0

2
0
.
0

1
0
.
0

7
.
0

7
.
0

7
.
0

5
.
U

2
.
0

1 
5
.
0

5
.
0

5.
0

7
.
0

7
.
0

5
.
U

5
.
0

5
.
0

1
5
.
0

5
.
0

7
.
0

7
.
0

5
.
0

7.
0

7
.
0

2
.
0

5
.
0

3
0
.
0

2
0
.
0

3
0
.
0

20
. 
U

2
0
.
0

3
0
.
0

5
.
0

2
0
.
0

1
5
.
0

M
g
-
p
c
 t

 .
"' 
s 1
.
5
0

1 
.
5
0

1 
.5

0
1 
.
5
0

1 
.
5
0

.
2
0

.
5
0

1 
.
5
0

1
.
5
0

.5
0

1 
.
5
0

2
.
0
0

2
.
0
0

1
.
5
0

1
.
5
0

1 
.
0
0

1
.
5
0

1
.
5
0

1 
.0

0
2
.
0
0

1 
.
0
0

1 
.0

0
1 
.
5
0

1 
.
0
0

1 
.
0
0

1
.
0
0

1 
.
5
0

2
.
0
0

1 
.0

0
5
.
0
0

1 
5
.
0
0

1 
.
0
0

. 
1 
.5

0
1 
.
5
0

1 
.
5
0

1 
.5

0
.
1
0

.
5
0

1 
.
0
0

1 
.5
0

.
5
0

.
2
0

1 
.
0
0

1 
.0

0
1 
.
5
0

C
a
-
p
c
 t

 .
s 5
.
0
0

5
.
0
0

5
.
0
0

7
.
0
0

5
.
0
0

5
.
0
0

S
.
O
O

5
.
0
0

5
.
0
0

7
.
0
0

5
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

5
.
0
0

5
.
0
0

5
.
0
0

5
.
0
0

5
.
0
0

1
.
5
0

5
.
0
0

5
.
0
0

5
.
0
0

5
.
0
0

5
.
0
0

7
.
0
0

7
.
0
0

7
.
0
0

3
.
0
0

7
.
0
0

5
.
0
0

5
.
0
0

7
.
0
0

3
.
0
0

3
.
0
0

5
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

3
.
0
0

2
.
0
0

T 
i
-
p
c
 t

 .
s .
2
0
0

1 
.
0
0
0

.
7
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

.
5
0
0

.
5
0
0

.
1
5
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

1 
.
0
0
0

1 
.
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

1
.
0
0
0

1 
.
0
0
0

1 
.
0
0
0

>1
 .
0
0
0

.
5
0
0

.
7
0
0

>1
 .
C
O
O

1
.
0
0
0

1
.
0
0
0

>1
 .
0
0
0

1 
.
0
0
0

1 
.
C
O
O

>1
 .
0
0
0

>1
 .
0
0
0

1 
.
0
0
0

M
n
-p

p
m

s

7
0
0
 

1
*0

0
0
 

7
0

0
 

7
0
0
 

7
0
0

1 
*
0
0
0
 

7
0
0
 

7
0
0
 

7
0
0
 

7
0
0

3
0
0

3
0
0

3
0
0

2
,
0
0
0

1
*
0
0
0

7
0
0

1
*
0
0
0

7
0
0

7
0
0

3
,
0
0
0

7
0
0

7
0
0

7
0
0

7
0
0

7
0
0

1 
*5

0
0

 
1

,5
0

0
 

3
,0

0
0

 
7
0
0
 

1
*0

0
0

2
,0

0
0

7
0
0

1
,5

0
0

1
,0

0
0

1 
,0

0
0

1
,5

0
0

7
0

0
5
0
0

5
0

0
7

0
0

3
0
0

3
0
0

7
0
0

7
0
0

1
,5

0
0

A
g

-p
p

m
s

A 
s
-p

p
m

s
A

u
-p

p
m

s
B

-p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

1 
.
0

7
.
0

5
.
0

5
.
0

5
.
0

5
.
0

5
.
0

7
0
.
0

5
.
0

3
.
0

N N N N N N N N N N N N N N N N N N N N N N
1 
*
5
0
0

<
5
0
0 N N N

5
0
0 N

2
,
0
0
0 N

7
,
0
0
0 N N N N

2
,
0
0
0

1 
*
0
0
0

3
*
0
0
0

5
,
0
0
0

50
0

2
*
0
0
0 N

7
0
0 N

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
5
0
0 N N

50
1
5
0

<
2
0 50

10
0 30 50

<
2
0 20 20

2
0
0

1
5
0

1
5
0

10
0

10
0

5
0
0

2
0
0

1
0
0

2
0
0

2
0
0

1
0
0

5
0
0

2
0
0

1
0
0

2
0
0

50
0

10
0

7
0
0

1
0
0

1
0
0

5
0
0

7
0
0 50

10
0 70

2
0
0

1 
,
5
0
0

5
0
0

1 
,
5
0
0

5
0
0

7
0
0

5
0
0

7
0
0

7
0
0

7
0
0



T
a
b
l
e
 
II
. 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
*
 
C
h
u
y
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 
A
l
a
s
k
a
 
c
o
n
t
i
n
u
e
d

S
a
m

p
le

S
R

0
4

8
V

C
3

S
R

0
4

9
1

C
3

S
R

0
4
9
2
C

3
S

R
G

<
.9

3C
3

S
R

O
A

9A
C

3

S
R

O
A

95
C

3
S

R
O

<
.9

oC
3

S
R

C
<

.9
7C

3
S

R
0
4
9
9
C

3
S

R
0

5
0

0
C

3

S
R

0
5
0
1
C

3
S

R
O

b
0

2
C

3
S

R
0
5
0
3
C

3
S

R
0
5
0
A

C
3

S
R

G
5

0
5

C
3

S
R

0
5

0
o

C
3

S
R

0
5
0
7
C

3
S

R
0

5
0

8
C

3
S

R
G

5
0

9
C

3
S

R
0

5
1

0
C

3

co **
S

 
S

R
0
5
1
1
C

3
V

* 
S 

R 
G 

5 
1 

2 
C 

3
*
*
 

S
R

0
5
1
3
C

3
S

R
0

5
U

C
3

S
R

0
5

1
5

C
3

S
R

0
5
1
6
C

3
S

R
G

a
1
7
C

3
S

R
0

5
1

6
C

3
S

R
0
5
1
9
C

3
S

R
0
5
2
0
C

3

S
R

0
5

2
1

C
3

S
R

0
5
2
2
C

3
S

R
0
5
2
5
C

3
S

R
G

5
2

6
C

3
S

R
0

5
2

7
C

3

S
R

0
5
A

3
C

3
S

R
0
5
A

A
C

3
S

R
0
5
A

5
C

3
S

R
0

5
A

6
C

3
  

S
R

0
5

A
7

C
3

S
R

0
5
4
b
C

3
S

R
0

5
A

9
C

3
S

R
0

5
5

U
C

3
S

R
0
5
5
1
C

3
S

R
0
5
5
2
C

3

i3 
a
- 

pp
m

s

<
5

0
70

U 5
0

1 
0

0
1 

5
0

1
0
0

2
0

0
<

5
0

<
5
0

<
5
0

3
0
0

7
0
0

3
0
0

5
0

0
5
0
0

5
0
0

5
0

0
3
0
0

2
0

0
3
0
0

5
0

0
5
0
0

1 
*5

0
0

1 
*0

0
0

5
0

0

3
0

0
1
0
0

2
0
0

7
0
0

2
0

0

1 
0

0
1 

*0
0

0
2

0
0

1
0
0

7
0
0

7
0

0
7

0
0

5U
O

7
0

0
7

0
0

2
0
0

7
0

0
7

0
0

70
U

1 
*O

U
O

H
e
- 

pp
m

s <
2

.0
<

2
.0

<
2

.0
<

2
.0

<
2

.0

2
.0

3
.0

2
.0

<
2
.0

<
2

.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

2
.0

<2
 .

0

2
.0

2
.0

2
.0

<
2

.0
2

.0

<
2
 .

0
<

2
.0

<
2
.0

<
2
.0

<
2
.0 N N N

<
2
.0

<
2

.0

<
2

.0
2

.0
2

.0
2

.0
2

.0

<
2

.0
<

2
.0

<
2

.0
2 

.0
2

.0

3 
i 
-p

p
m

s

N N N N N N N N N N ,M N N N N N N N N N N N N N N N N N N
<

2
0 N N N N N N N N N N N N N N N

C 
d
-p

p
m

s

N N N N N N N N N N N N N N N N N N N  N N N N N N N N N N N N N N N N N N N N N N N N N N

t 
o
-p

p
m

S

1
5 3
0

1 
5

2
0

1
0

0
0

<
1

0 1
5

0
0

0
0 1
5 5
0

5
0

2
0

1
0

1
0

1
0

1
0

1
0 5
0

2
0

1
0

2
0

1 
5

<
1

0

0
0 1 

5
5

0
1

0
7
0

1
0

0
1 

5
0

3
0

1
5

1
0

15
2
0
0

2
0

0
2

0
0

2
0

0

3
0

0
3

0
0 2
0

5
0

0
3

0
0

C 
r-

p
p
m

S

2
0

0
3

0
0

5
0
0

5
0

0
1
0
0 N N

1
5
0

1
5

0 N

3
0
0

5
0

0
3

0
0

2
0

0
1

0
0 7
0

1
5

0
7

0
5
0

1
0
0 7
0

7
0

3
0
0 7
0

7
0

7
0

7
0
0

7
0
0

1
0

0
3
*0

0
0

3
*0

0
0

2
0
0

7
0

0
2

0
0 5
0

5
0

7
0 5
0

1
0
0

3
0
0 5
0

5
0

1
5

0
1

0
0

2
0

0

C
u
-p

p
m

s

2
0

1
5

0
1 

0
0

7
0

2
0

0
0

0
0

1
*0

0
0 1 
5

<
1
0 7
0

2
0

0
1
0
0 5
0

2
0
0 3
0

7
0

2
0

1
0

0
1
*5

0
0

1
0
0 5
0

1 
5
0

1
0

0
7
0

1 
0

0
2
0
0

5
0

0
1 

0
0

1 
5
0

3
0

2
0
0 3
0

3
0

1
0

1 
5
0

1
*0

0
0

7
0

0
7
0
0

1 
*0

0
0

7
0
0

7
0

0
5

0
0

1
*0

0
0

7
0

0

L 
a

- 
pp

m
s

N N N N
1 

*
0

0
0

1 
*
0

0
0 N N N N

2
0
0

7
0
0

7
0

0
1 

5
0

1 
5
0

2
0

0
2
0
0

1 
5
0

1
5

0
1

0
0

1
0
0

2
0

0
1

0
0 5
0

3
0

0

3
0
0

7
0

0
2

0
0

2
0

0
2

0
0

1
0

0 5
0

2
0

0
5
0
0 5
0

5
0

1
0

0 7
0

5
0

5
0

5
0 5
0

5
0

5
0

7
0

N
o

-p
p

m
s

N N N N N N N N N N N N N N N N
0
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
b
 -
 p

 p
 m

s

N N N N
<

5
0 N N N N N N N N N N

<
5

0 N N N N N
5

0
<

5
0

<
5
0

<
5
0

<
5
0

<
5

0 N N N N N N N N N N N N N N N N N N

N
 i
 -

p
p

m
s

5
0

1
0
0 5
0

7
0

2
0

7
0

5
0

2
0

3
0

<
1

0 1
0

1
0

0
1
0
0 5
0

1
0 1
0

1
0

1
0

1
0

1
5

0 1
0

1
0

2
0

2
0

0
0

0
0

0
0 2
0 1
0

1
5
0

1
5

0 2
0

1
0
0

3
0

0
0 5
0

1
*0

0
0

5
0
0

5
0

0
5

0
0

1
*0

0
0

7
0

0 3
0

1 
*0

0
0

5
0

0

P
b

-p
p

m
s

<
2

0
<

2
0

<
2
0

5
0
0

5
0

7
0

2
0

<
2

0
<

2
0

<
2

0

2
0

1
0
0

5
0 3
0

1
0
0 5
0

2
0

2
0

3
0

5
0

5
0

1
5

0 5
0

5
0

5
0

2
0

<
2

0
<

2
0 3
0

<
2
0

2
0
0 2
0

2
0 70

3
0

0

1
0
0

5
0
0

5
0

0
5
0
0

5
0
0

5
0
0

7
0
0

1
0
0

7
0

0
5
0
0



T
a

b
le

 
I
I
.
 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
n
o
n
m

a
g
n
e
ti
c
 

h
e
a
v
y
-m

in
e
ra

l 
c
o
n
c
e
n
tr

a
te

 
s
a

m
p

le
s
/ 

C
h
u
y
a
c
h
 

N
a
ti
o
n
a
l 

F
o

re
s
t/

 
A

la
s
k
a

 -
c
o

n
ti
n

u
e

d

S
a

m
p

le
S 

o
-p

p
m

5

S 
c
-p

p
m

 
s

S 
n
-p

p
m

s
S 

r-
p
p
m

 
s

V
-p

p
m

 
s

W
-p

p
m

 
s

Y
-p

p
m

s
Z

n
-p

p
m

s
2 

r-
p
p
m

 
s

T 
h
-p

p
m

 
s

co o

S
R
0
4
&
9
C
3
 

S
R
0
4
9
1
C
3
 

S
K
G
A
9
2
C
3
 

S
K
0
4
9
3
C
3
 

S
R
0
4
9
4
1
3

S
K
0
4
9
5
C
3
 

S
R
G
A
9
6
C
3
 

S
R
0
4
9
7
C
3
 

S
R
0
4
9
9
C
3
 

S
R
0
5
0
U
C
3

S
R

0
5

0
1

C
3

 
S

>
R

05
02

C
3 

S
R

0
5
0
3
C

3
 

S
R

0
5

0
4

C
3

 
S

R
0
5
0
5
C

3

S
R
0
5
0
6
C
3
 

S
R
0
5
U
7
C
3
 

S
H
0
5
0
8
C
3
 

S
R
0
5
0
9
C
3
 

S
R
0
5
1
0
C
3

S
R

0
5

1
1

C
3

 
S

K
Q

5
1
2
C

3
 

b
R

0
5

1
3

C
3

 
S

R
0
5
1
 A

C
3 

S
R

0
5

1
5

C
3

S
R

0
5
1
6
C

3
 

S
R

0
5
1
7
C

3
 

S
R

0
5
1
3
C

3
 

S
R

0
5
1
9
C

3
 

S
R

0
5

2
0

C
3

S
K

0
5

2
1

C
3

 
S

R
0
5
2
2
C

3
 

S
R

0
5
2
5
C

3
 

S
R

0
5
2
6
C

3
 

S
R

G
5
2
7
C

3

S
K

0
5
4
3
C

3
 

S
R

0
5

A
4

C
3

 
S

R
0

5
4

5
C

3
 

S
R

0
5

A
6

C
3

 
  
S

R
0

5
A

7
C

3

S
R

0
5

A
8

C
3

 
S

K
0
5
4
V

C
3
 

b
K

0
5

5
0

C
3

 
S

R
0

5
5

1
C

3
 

S
R

0
5
W

C
3

20 70 50 50 30 30 30 15 15 10 70 70 70 5
0 50 50 70 50 30 30 20 50 50 50 50 5
0

7
0 70 50 70 7
0
 

3
0
 

7U
 

70
 

10 10 5
0 20 15 20 15 20 30 30 15

N N N

70 20 20 50
N N N N N N N N N N N N N N N N N N N

1
5
0

7
0
0

<
2
0

0
0
0

0
0
0

1
0
0 N N N N N N N N N N N N N

N
2
0
0

2
U
O

5
0
0

2
U
O

2
/
0
0
0

1 
/
5
0
0 N N N

5
0
0

7
0
0

5
0
0

2
0
0

5
0
0

1
/
0
0
0

7
0
0

5
0
0

5
0
0

2
0
0

7
0
0

1
/
O
U
O

7
0
0

5
U
O

1 
/
Q
U
O

2
U
O

2
0
0

2
0
0

5
0
0

2
0
0 N

2
U
O

7
0
0

1
/
0
0
0

1
/
0
0
0

5
0
0

5
0
0

2
0
0

2
0
0

5
0
0

2
0
0

2
0
0

2
U
O

2
0
0

2
0
0

1
5
0

5
0
0

2
0
0

5
0
0

5
0
0 5
0 5
0

1
5
0

2
0
0

5
0
0

2
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

5
0
0

2
0
0

2
0
0

5
0
0

2
0
0

5
0
0

5
0
0

2
0
0

5
0
0

2
0
0

2
0
0

5
0
0

5
0
0

5
0
0

5
0
0

7
0
0

7
0
0

7
0
0

2
0
0

1
5
0

3
0
0

2
0
0

2
0
0

2
0
0

1
0
0

1
0
0

2
0
0

2
0
0

2
0
0

N N N N N N N N N N N N N N N N
<
1
0
0 N N N N N N N N N

2
0
0

1
/
5
0
0 N

>
1
0
/
0
0
0

5
0
0

7
0
0 N N N N 'N N N N N N

1
0
0 N N

<
2
0 5
0 50

1
0
0 7
0

5
0
0

5
0
0 2
0

20
N

2
0
0

1
0
0

1
0
0
7
0

1
5
0

1
5
0

1 
5
0

1
5
0

1
0
0 3
0

7
0

1
5
0

1
5
0

1
5
0

1
5
0

2
0
0

3
0
0

3
0
0

1 
0
0

I/
O'

OO

1
5
0

1
5
0

1 
50

1
5
0 20

1
0
0

1
5
0

1
5
0 5
0 5
0

2
0

1
0
0

1
5
0

1 
5
0

3
0

N N N N N N N N N N N
5
0
0

5
0
0

<
5
0
0 N N N N N

<
5
0
0 N N N N N N N N N N N N N N N N

1
/
0
0
0

7
0
0

7
0
0

5
0
0 N N N N N

5
0

5
0
0 70 70

2
0
0

>
2
/
0
0
0

>
2
/
0
0
0

3
0
0 50 20

1
/
0
0
0

5
0
0

1
/
0
0
0

7
0
0

1
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

5
0
0

2
/
0
0
0

>
2
/
0
0
0

2
/
0
0
0

2
/
0
0
0

1
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

1 
/
O
O
O

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

1
/
0
0
0

7
0
0

7
0
0 70

7
0
0

2
,
0
0
0

1
/
0
0
0

2
/
0
0
0

1
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

>
2
/
0
0
0

7
0
0



T
d
b
l
e
 
II
. 

Ch
ei

r.
ic

al
 
d
a
t
a
 

f-
or

 
n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
AI

 a
s 

k 
a
-
-
c
o
n
 t
 i 
n
u
e
d

S
a
m
p
l
e

S
R

G
5

5
3

C
3

 
S

R
0

5
5

4
C

3
 

S
R

C
5
5
5
C

3
 

S
R

0
5

5
6

C
3

 
S

R
0
5
5
7
C

3

S
R

0
5
5
8
C

3
 

S
R

0
5
6
6
C

3
 

S
R

0
5

6
7

C
3

 
S

R
0

5
6

9
C

3
 

S
R

0
5
7
G

C
3

S
R

Q
5
7
U

3
 

S
R

0
5

7
2

C
3

 
S

R
0

5
7

4
C

3
 

S
R

0
5
7
5
C

3
 

S
R

0
5
7
7
C

3

S
R

0
5
7
8
C

3
 

S
R

U
5
7
9
C

3
 

S
R

0
5
8
0
C

3
 

S
R

0
5
8
1
C

3
 

S
R

0
5

8
2

C
3

S
R

G
5
8
3
C

3
 

S
R

Q
5
8
5
C

3
 

S
K

U
5

8
6

C
3

 
S

R
0
5
8
7
C

3
 

S
R

Q
58

<
5C

3

S
R

U
5
8
9
C

3
 

S
R

a
5
9
Q

C
3
 

S
R

0
5

9
1

C
3

 
S

R
0

5
9

2
C

3
 

S
R

Q
5

9
4

C
3

S
R

G
5

9
5

C
3

 
S

«
0

5
9

o
C

3
 

S
R

0
5

9
7

C
3

 
S

R
0
5
9
3
C

3
 

S
R

G
5
9
9
C

3

S
R

U
O

O
G

C
3 

S
R

G
6
3
1
C

3
 

S
R

0
6
0
2
C

3
 

S
3
0
6
0
7
C

3
 

S
R

0
6
0
b
C

3

S
R

0
0

0
9

C
3

 
S

R
0

6
1

0
C

3
 

S
R

G
6

1
1

C
3

 
S

R
0
6
1
2
C

3
 

S
R

0
6
1
3
C

3

L
a
t
i
t
u
d
e

oU
 
1i
 
37
 

60
 
15
 

21
 

oU
 
14
 
48
 

60
 
13

 
47
 

60
 
13
 
16

oG
 
13
 

2 
60

 
1 

57
 

60
 

C 
20
 

1 
50

 
3 

42
oO
 

60 60
 

6 
21

60
 

8 
&

60
 

1 
0 

1
60
 
11
 
23

60
 

11
 

26

60
 
13
 
35

60
 
15

 
38

o
O
 
17
 
45

oJ
 
16
 
53

60
 
25

 
25

60
 
2o

 
15

6
0
 
25

 
52

6U
 
35

 
51

o
O
 
37
 
32

60
 
37
 
4d

e>
0 

4
0

 
3
5

6
0

 
4
4
 

54
6
0
 

4
4
 

19
6

0
 

4
2
 

54
6
0
 

3
5
 

17

6
0
 

3
7

 
3
6

6
0

 
4
3
 

6
6

0
 

4
4

 
21

6
0

 
4

4
 

4
3

6
0
 

4
4

 
25

6
0
 

4
2
 

4o
6
0
 

3
d

 
55

6
0

 
3

v 
34

6
0
 

2
6
 

50
6
0
 

4
9
 

54

6
0
 

52
 

54
6
0
 

5
3
 

30
6

0
 

31
 

4
6

0
 

2V
 

53
6

0
 

31
 

3

L
o
n
g
 i

 t
 u

d
e

1
4
8
 

59
 

5
1

4
9

 
2 

5
1

4
9

 
3 

1
0

1
4

9
 

3 
45

1
4
9
 

4 
19

14
9 

3 
2V

1
4

8
 

32
 

11
1

4
8

 
2
8
 

2
0

1
4
8
 

2
6
 

55
1
4
8
 

2
4
 

2
0

14
8 

23
 

23
1
4
8
 

21
 

3
6

1
4
8
 

2
0
 

50
1

4
8

 
18

 
45

1
4
8
 

2
5

 
2
9

1
4
8
 

21
 

20
1

4
8

 
23

 
25

1
4

8
 

22
 

0
1
4
8
 

15
 

7
1

4
8

 
1

7
 

55

1
4

8
 

2
0
 

9
1
4
8
 

12
 

47
1

4
8

 
1
5
 

0
1

4
8

 
1
2
 

17
14

8 
12

 
22

1
4
8
 

17
 

4
0

1
4

8
 

11
 

39
1
4
8
 

1
4
 

55
1

4
8

 
1
5
 

20
1

4
8

 
18

 
0

1
4

8
 

1
8
 

21
1
4
8
 

1
3

 
6

1
4

8
 

10
 

55
1
4
8
 

7 
45

1
4
8
 

6 
15

1
4

8
 

9 
51

1
4

8
 

6 
45

1
4

8
 

1
0
 

2o
1

4
7

 
58

 
3
0

1
4

8
 

1 
51

14
7 

57
 

22
1

4
8

 
2 

51
1

4
8

 
1
3
 

2
6

1
4

8
 

2
4

 
15

1
4

8
 

2
6

 
10

F 
e-

 p
c s 15
5

20 15
7

10 20 15 1 
5

15 10 10
7

15 15 20 20 15
7

1 
5 7

15 15 15 20 20 15 20 15 20 15
7 7

15 15

5 7
10
5 2 2 2 3 2 3

t.
 

M
g
-
p
c

.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

s 1 . . 1 . 1 . 1 . 2. 1 . 1 . 2. 1. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 7. 1 
.

2. 5. 1 
.

2. 5. 1 
.

5. 2. 1 
.

2 
.

5. 2. 1 
.

2. 7. 5. 1 
. .

1 
. .

1 
.

t 
.

70 00 70 50 50 50 CO 50 50 00 50 50 50 50 50 50 50 50 50 50 50 00 50 00 00 50 00 0
0 50 0
0 00 50 00 00 00 50 00 00 00 00 10 7
0 00 70 00

C
a
-
p
c
 t
 .

s 5 2 1 2 3 5 3 3 3 3 5 5 7 5 2 2 2 2 3 3 5 3 1 2 2 1 1 2 1 2 2 5 5 3 2 7
10
3

15 10 10
7 7

10 20

.
0
0

.0
0

.
5
0

.0
0

.
0
0

.0
0

.
0
0

.
0
0

.
0
0

.
0
0

.0
0

.
0
0

.
0
0

.
0
0

.0
0

.0
0

.
0
0

.
0
0

.
0
0

.0
0

.
0
0

.
0
0

.5
0

.0
0

.
0
0

.0
0

.5
0

.
0
0

.0
0

.0
0

.
0
0

.
0
0

.0
0

.
0
0

.
0
0

.0
0

.
0
0

.0
0

.
0
0

.0
0

.
0
0

.0
0

.0
0

.0
0

.
0
0

Ti
 -
p
c
 t

 .
s

>1
 .
0
0
0

>1
 .
0
0
0

>
1
.
C
O
O

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>
1
.
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>
1
.
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .

 0
0
0

>
1
.
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

1 
.
0
0
0

>1
 .
0
0
0

>
1
.
0
0
0

1 
.
0
0
0

>
1
.
0
0
0

>
1
.
0
0
0

.
5
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>
1
.
0
0
0

>1
 .

 0
0
0

>1
 .
0
0
0

>
1
.
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
0
0
0

>1
 .
C
O
O

>1
 .
0
0
0

1 
.
0
0
0

M 
n 
- 

p 
p 

m 
s

7
0

0
7

0
0

5
0

0
1

/5
0

0
1
/5

0
0

1
/0

0
0

 
3

/0
0

0
 

1 
/5

0
0

 
1 

,5
0
0
 

3
/0

0
0

3
/0

0
0

 
3

/0
0

0
 

2
/0

0
0

 
7

/0
0

0
 

3
/0

0
0

3
/0

0
0

 
3
,0

0
0
 

3
/0

0
0

 
3
/0

0
0
 

3
,0

0
0

2
,0

0
0

 
5

/0
0

0
 

1
0

/0
0

0
 

5
/0

0
0

 
7

,0
0

0

2
/
0
0
0
 

3
,
0
0
0
 

3
,
0
0
0
 

1
/
5
0
0
 

3
/
0
0
0

3
/
0
0
0
 

1
/
5
0
0
 

2
/
0
0
0
 

>
1
0
,
0
0
0
 

3
,
0
0
0

3
/
0
0
0
 

5
,
0
0
0
 

7
/
0
0
0
 

2
/
0
0
0
 

1 
,
5
0
0

1 
,
0
0
0
 

1
/
5
0
0
 

1 
/
5
0
0
 

1
/
5
0
0
 

3
/
0
0
0

A
g
-
p
p
m
 

s
A 
s
-
p
p
m
 

s
Au

-p
pr

a 
s

B
-
p
p
m
 

s

2
.
0

<1
 .
0

3
.
0

<1
 .
0

N

3
.
0 N N N N N N N N

1 
.0

1
.
0

1
.
0 N N N N N N N N

1
.
0 N

0
 .
0

0
.
0 N

1 
,
0
0
0 N

1
/
0
0
0

50
0 N

2
/
0
0
0 N N N N

<
5
0
0 N N N N N

5
0
0

1 
/
5
0
0

<
5
0
0

<
5
0
0

1 
/
5
0
0 N N N N N N

<
5
0
0

50
0 N N N N N N N N N N N N N N

5
/
0
0
0
 N

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

2
0
0

2
0
0

1
/
5
0
0

1
/
5
0
0

20
0

2
/
0
0
0

50
0 70 50

1
5
0

2
0
0

7
0
0

15
0 50

2
0
0

50
0

50
0

2
0
0

50
0

3
0
0

1
5
0 70

5
0
0

7
0
0

5
0
0

2
0
0

50
0

7
0
0

15
0

50
0

7
0
0

1
0
0 20

1
0
0

7
0
0

5
,
0
0
0 50

70
0

1 
,
0
0
0

15
0

<
2
0

1
5
0

7
0
0

1
5
0

5
0
0



T
a
b
l
e
 

11
. 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 

AI
 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

6a
-|
 

s
b
e
-
p
p
m

S

b 
i
-
p
p
m
 

C
d
-
p
p
m
 

s 
s

S
R
0
5
5
3
C
3

SR
05
5<
.C
3

S
R
0
5
5
5
C
3

S
R
0
5
5
6
C
3

S
R
0
5
5
7
C
3

S
R
0
5
5
8
C
3

S
R
0
5
6
6
C
3

S
R
0
5
6
7
C
3

S
R
0
5
6
9
C
3

S
R
0
5
7
G
C
3

S
R
0
5
7
1
C
3

S
R
0
5
7
2
C
3

S
R
0
5
7
A
C
3

S
R
0
5
7
5
C
3

S
R
0
5
7
7
C
3

S
R
0
5
7
8
C
3

S
R
0
5
7
9
C
3

S
K
0
5
8
0
C
3

S
R
0
5
8
1
C
3

S
R
0
5
S
2
C
3

S
R
0
5
6
3
C
3

S
R
0
5
8
5
C
3

S
R
0
5
8
6
C
3

S
R
0
5
8
7
C
3

S
K
0
5
a
b
C
3

S
R
0
5
8
9
C
3

S
R
G
5
9
0
C
3

S
R
0
5
9
1
C
3

S
R
0
5
9
2
C
3

S
R
0
5
9
A
C
3

S
R
U
5
9
5
C
3

S
R
0
5
9
o
C
3

S
R
0
5
9
7
C
3

S
R
0
5
9
8
C
3

S
R
0
5
9
9
C
3

S
K
O
o
O
O
C
3

S
R
O
o
O
l
 C
3

S
R
0
6
0
2
C
3

S
R
0
6
0
7
C
3

S
R
0
6
0
8
C
3

S
R
0
6
0
V
C
3

S
K
0
6
1
0
C
3

S
R
0
6
1
 1

 C
3

3
R
0
6
1
 2
C3

S
R
0
6
1
 3
C3

7C
O

3
C
O

2
/
G
C
O

2
/
0
0
0

2
/
G
C
O

1 
/
O
O
G

1 
/
5
C
O

7G
O

7C
O

1 
,
0
0
0

50
0

7
G
O

7G
O

3
0
0

50
0

7U
O

31
10

2
0
0

50
0

7
0
0

2
0
0

2
0
0

7
0
0

70
0

1 
00

2
U
O

70
0

30
0

2
/
0
0
0

1 
/U
UO 50
0

15
0

1 
,
0
0
0

7C
JO

1 
,
5
0
0

10
0

5
0
0

1 
00

20
0

2
0
0

1 
00

30
0

70
0

2
0
0

1 
50

2
.
0

2
.
0

2
.
0

2
.
0

2.
0

2.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

<
2
.
0

2.
0

2
.
0

2.
0

2
.
0

2
.
0

2
.
0

2
.
0

2
.
0

<2
 .
0

<
2
.
0

2
.
G

3
.
0

2
.
G

<
2
.
U

<
2
.
G

<
2
.
0

2
.
U

<
2
.
0

d
.
U

<
2
!
o

<
2
.
0

<
2
.
0

<
2
.
0

<
2
.
0

<
2
.
0

<
2
.
0

<
2
.
0

<
2
.
0

<
2
.
U

<
2
.
0

<
2
.
U

2
.
0

<
2
.
0

N N N N N N N N N N N N N N N N N n N N N N N N N N N N N N N N N N N N N N N N N N N rj N

N N N N N N N N  N N N N N N
 ' _
_

-
-

-
-
-
-
-
-

_
_
 -
-
 
 

-
-

_
_
   -
-

_  -
-
 -
-

_
_

-
- N N N N N N N N

2
0
0 20

3
0
0

15
0 10

1
0
0

1
0
0 10 10 20 15 10 1 
5

20 50 50
1
0
0 3
0
2
0 50

1
5
0

1
5
0 50 50

1
5
0

15
0 50

2
0
0

1
0
0

1
0
0

7
0 3U 20 50 20 10 1 
5

1
0
0 2U

<
1
0

<
1
0

< 
1 
0

<1
 0

2
0
0 20

C
u
-
p
p
m

s 1
,
0
0
0

1 
50

5
0
0

3
0
0 30

7
0
0

5
0
0

1 
0
0

1 
00

3
0
0

1
0
0 50

1
0
0

1 
50

2
0
0

3
0
0

2
0
0

1
5
0 50

3
0
0

3
0
0 50

7
0
0

1
0
0

5
0
0

5
0
0

5
0
0

3
0
0

3
0
0

3
0
0

1 
50

1
0
0

7
0
0

5
0
0

1
0
0 10 3
0

1
5
0 50 50 30 50 50

2
0
0

1
5
0

L
a
-
p
p
m

s

50 70 50 70 70 70
7
0
0

2
0
0

2
0
0

2
0
0

7
0
0

1 
,
0
0
0

1 
50

7
0
0

3
0
0

3
0
0

3
0
0

7
0
0

5
0
0

7
0
0

7
0
0

5
0
0

1
0
0

1 
50

1
0
0 50

1
0
0

2
0
0 N

1
5
0

1 
50
N N N

1 
50

1
0
0

1
0
0

5
0
0

1 
50

2
0
0

5
0
0

2
0
0

2
0
0

15
0

2
0
0

M 
0 
- 
p 
p 
m

s

N N N N N N N N
<1
 0 N N N N N N N N N N N

<
1
0 N N N N N N N N N N N N N N N N N N N N N N N- N

N
b
-
p
p
m

S

N
<
5
0 N

<
5
0

<
5
0

<
5
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

<
5
0

1
0
0

<
5
0 50
N N

N 
i
-
p
p
m

s

50
0

10
0

1
,
0
0
0

20
0 30

20
0

2
0
0 30 50 50 50 30 50

1
0
0

10
0

1
0
0 50 30 50

10
0 20

10
0 70

15
0

10
0 

15
0 

15
0 7U
 

15
0

1
0
0 50 50 70 50 30 30 70 70 10 10 10

10
0 20

P
b
-
p
p
m
 

s

50
0 70
 

5
0
0
 

15
0 

<2
0

50
0

10
0 50 30

10
0 50 30 50

50
0

15
0

10
0

2
0
0 70 20 50

<
2
0

<
2
0 70 50 70

20
0

1
5
0

1
5
0

50
0

10
0 70
 

20
 

20
 

20
 

<
2
0

<
2
0
 

<
2
0
 

<
2
0
 

<
2
0
 

<
2
0

<
2
0
 

<
2
0
 

<
2
0
 

<
2
0
 

<
2
0



I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I
E I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I »~l II I I I
a 
a 
i <"

ooooo ooooo ooooo ooooo ooooo ooooo ooooo
OOOOO OOOOO OOOOO OOO'JIO OOOOO OOOOO OOOOO

OOOO^- O ̂  f"> fM r-. O fM O O O ^- V» i/> r>- f*- O U"> f"V ^- r«"V v» ̂ - i/> «  i/> ^ m c\j ^- O O u"» O O O OOOOO
* * * X V t V * * * % K * KVKKKKKKKK

(M r\l (M r\| f\J f\J fM «  «  «  fM T  r- «  fMfMfMfMfMfMfMfMfM

Z Z O Z Z ZOOOO ZZZZ2 OOZZO ZZOOO OOOOO OZZOO 'HZZZZ ZZZZZ
o oooo oo o ooooooooo oo
u"* ir\ir\i/%ir\ ir\u"* ir\ ir\u^u^t^u^i^i^u^ir\ ir\i^
V VVVV VV V VVV'

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
OO^O^- v»u"»^.OO uioi/>u"»i/> N-r^-OinO I/M/>OU^^- r\j»rii/>fM^. inv»i/>Oi/> Oi/>Ooo oOOOi/>

ZZZZZ OZZOZ ZZZZZ ZZZZZ OZZ2Z ZHZZZ ZZOZZ OZZZO

Q. (/»
I

ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
u"\Oi/>OO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

OOOOO OOOOO OOOOO OOOOO OOOOO ZOOOO OOOOO OOZZZ ZOOOZ
ooooo 030:00 ooooo ooojo oo-ooo aooo ooooo oo ooo
f\j'\jr\jfO^- ^-^-Oi/%O OOO^- (srl r<irv-tn^^. r\jf\if\jin'/i f\if\jr\jr\j mrsjrvjrvjrvi f\j^_ ^-i/>i/%

ZZZZZ ZZZ2O ZZZZZ ZZZZZ ZZZZZ ZZZZO ZZOOO OZZOO OOZOZ

2.T2Z 2Z2Z2 2222Z Z222Z

tniriLr\-(^i/> 1/1*0-00^. r^fVw^.rv.r»- ^-^-oocoao oooooooooo COO«OOO O»OOOO OOOOO O«~ «  "  « 
mmi/^inin t/^LT»tnmtn uAiAtninm i/^mir\LT»m minuAinvn tnmmtnm mmmi/>tn ^O-o^OO^O ^o^o^oo^o
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
0:0:0:0:0: 2:o:a:c£a: 0:0:0:0:0: 0:0:0:0:0: 0:0:0:0:0: a: ct ct cc ce 0:0:0:0:0: 0:0:0:0:0: 0:0:0:0:0:
/) t/> I/) U1 l/> yi l/> J/l </J </5 l/ll/ll/ll/ll/l OOl/ll/jyil/l OlLOl/ILOV) UOLO(/ll/ll/l l/ll/l(/>l/ll/l LO(/)l/ll/ll/l l/ll/ll/ll/ll/l

308



T
a
O
l
e
 
II

. 
C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

o

S
a
m

p
le

S
R

O
o

l 
4C

3
S

R
0
6
1
 5

C
3

S
R

0
6
1
6
C

3
S

R
0
6
1
 7

C
3

S
R

0
6
1
8
C

3

S
R

0
6
1
9
C

3
S

R
0

6
2

U
C

3
S

R
0
6
2
1
C

3
S

R
O

o
2
2
C

3
S

R
0
6
2
3
C

3

S
R

0
6

2
4

C
3

S
R

0
6

2
5

C
3

S
R

0
6
2
6
C

3
S

R
0

6
2

7
C

3
S

R
0

6
2

8
C

3

S
R

0
6
2
V

C
3

S
R

O
o

3
0

C
3

S
R

0
6
3
1
C

3
S

R
O

o
3
2
C

3
S

R
0
6
3
3
C

3

S
K

U
6
3
4
C

3
S

R
0
6
3
5
C

3
S

R
U

6
3

6
C

3
S

R
0

6
3

7
C

3
S

R
O

o
3

8
C

3

S
R

0
0

3
9

C
3

S
R

0
6
4
U

C
3

S
R

0
6
4
1
C

3
S

R
U

6
4

2
C

3
S

R
0
6
4
3
C

3

S
R

0
0
4
4
C

3
S

R
0
6
4
5
C

3
S

R
0
6
4
0
C

3

L 
a
t 

i 
t 

o
d

e

6
0 6
0

oO 6
0

6
0

6
0

6
0

6
0

oO 6
0

6
0 oO 6
0

6
0

oO oO oO 6
0

O
J

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

35 3
4

3 
4

3
3

4
2

3V 5
0

5
0

4
9

4
7

4
7 4
9

4a 41 4
4 4
4

41 3
9

3
7 3
8

5
2 5
0

5
2 5
3

51 5
2

5
3 5
8

5
7 5
7

3
d 3
4

3
7

47 4
0 18 16
4

4
9

35 32 17 15 0
4
5

12 30 35 5
o

55 20 58 36 50 4
0 15
1 2

22 3
9

2
7

35 52 52 53 3
4

L
o

n
y
 i
 t

 o
d

e

1
4

8
1
4
8

1
4
8

14
8

1
4

8

1
4

8
1
4
8

14
8

1
4
8

14
8

1
4

8
1

4
8

1
4

8
14

8
1
4
8

1
4

8
1
4
8

1
4

8
14

8
1

4
8

1
4

9
1

4
9

1
4

9
1
4
9

1
4

8

1
4

8
1

4
8

1
4

8
1

4
8

1
4
9

1
4

9
1

4
9

1
4

9

23 26 25 2
4

4
0 39 3
0

35 39 3
7

43 25 2
9

3
6 3
3 2
8

24 2
8

2
8

21 15 12
9

1 
4

53 4
3 43 4
5

53
1

2
3 24 24

45
5

35 41 38 3
0 47 4
6 5

50 30
5

10 2
0 10

0 5
50 39 2
6

41 40 18 40 32 5
0 56 17 20
7

55
2 0

F
e
-p

c
 t

 .
s

7
.0

2
0

.0
2
0
.0

2
0
.0

5
.0

1
5
.0

7
.0

7
.0

5
.0

7
.0

7
.0

7
.0

1
0
.0

3
0

.0
3

0
.0

1
5

.0
2
0
.0

5
0

.0
2

0
.0

3
0
.0

2
0
.0

7
.0

2
0
.0

7
.0

2
U

.O

2
0

.0
1
5
.0

1
5
.0

2
0
.0

2
0
.0

2
1
).

 0
2
0
.0

3
0

.0

K
g
-p

c
 t
 .

s 1
.C

O
2

.0
0

2
.0

0
5
.0

0
1

.0
0

2
.0

0
.7

0
1 

.0
0

1 
.0

0
2

.0
0

2
.0

0
2

.0
0

1 
.0

0
5

.0
0

5
.0

0

5
.0

0
1 
.0

0
5
.0

0
5

.0
0

2
.0

0

.7
0

1
.0

0
5
.0

0
1 

.0
0

5
.0

1
)

2
.0

0
2
.0

0
.5

0
2

. 
0
0

2
.0

0

5
.0

0
7
.0

0
1

5
.0

0

C
a

-p
c
 t

 .
s 2
.0

0
1 

.0
0

1 
.5

0
2
.0

0
5

.0
0

7
.0

0
7

.0
0

1
0

.0
0

1
0

.0
0

1
0

.0
0

7
.0

0
1

0
.0

0
5
.0

0
5
.0

0
1 

.5
0

5
.0

0
1 

.5
0

2
.0

0
5

.0
0

1 
.0

0

2
.0

0
7
.0

0
2
.0

0
1

5
.0

0
5

.0
0

5
.0

0
7

.0
0

7
.0

0
2
.0

0
1 

.0
0

1
.5

0
2

.0
0

5
.0

0

T
i 
-p

e
t 

.
s

>
1
.0

U
O

.7
0
0

>
1

.0
0

0
>1

 .
0
0
0

>
1

.0
0

0

>1
 .

0
0

0
>1

 .
C

O
O

>1
 .

0
0

0
>

1
.0

0
0

>
1

.0
0

0

>1
 .

0
0

0
>

1
.0

0
0

>1
 .

0
0

0
>1

 .
0
0
0

>1
 .

0
0
0

>
1
.0

0
0

>1
 .

0
0
0

>1
 .

0
0
0

>1
 .

0
0

0
1 

.0
0
0

>1
 .

 0
0

0
>1

 .
U

O
O

>1
 .

0
0
0

>1
 .

0
0
0

>
1

.0
0

0

>1
 .

0
0

0
>1

 .
0

0
0

>1
 .

0
0
0

1 
.0

0
0

1
.0

0
0

>
1

.0
0

0
>1

 .
0

0
0

>1
 .

 0
0
0

M
n

-p
p

m
s 1

/0
0

0
3
/0

0
0

5
/0

0
0

5
/C

O
O

1
/5

0
0

3
/0

0
0

1
/5

0
0

3
/0

0
0

2
/0

0
0

2
/0

0
0

2
/0

0
0

1
/5

0
0

1
/5

0
0

7
/0

0
0

7
/0

0
0

5
/0

0
0

2
/0

0
0

7
/0

0
0

7
/0

0
0

3
/0

0
0

2
/0

0
0

2
/0

0
0

5
/0

0
0

2
/0

0
0

7
/0

0
0

5
/0

0
0

7
/0

0
0

1 
/5

0
0

7
/0

0
0

1
0
/0

0
0

7
/0

0
0

7
/0

0
0

>
1

0
/0

0
0

A
g

-p
p

m
s

N N N N N N
2

0
.0 N N

3
0

.0 N N N N N

0
.0 N
2

.0 N N N N
1 
.0 N

<1
 .

0

0
.0 <u
o

0
.0

<
1 

.0
0

 .
0

1 
.0 N

<
1 

.0

A 
s
-p

p
m

s

N N N N N N
1

/0
0

0

3
/0

0
0 N N

1
/0

0
0 N N N N N N N N

<
5
0
0 N N N N N N N

1 
/5

0
0

1
/0

0
0 N N N N

A 
u
-p

p
m

s

N N N N N N N N N N

1
0

0 N N N N N N N N N N N N N N N N N N N N N N

6
-p

p
m

s

1
/0

0
0

5
0
0

5
0

0
1
/5

0
0

2
0
0

7
0

0
5

0
0

7
0

0
7
0
0

1
0

0

1 
/O

O
O

3
0
0

5
0
0

1
/0

0
0

1
5
0

7
0
0

7
0
0

5
0

0
2
0
0

5
0
0

5
0

0
5

0
0

1
/0

0
0

7
0
0

1
/5

0
0

5
0
0

1 
/O

O
O

3
0
0

2
/0

0
0

5
0

0

5
0
0

7
0

0
1
/0

0
0



OTK

COO
o- o o

O C O C O
o- o- o o o-

«/> GO t/1 l/l

OOOOO
o- o- o o o

3i 33 33 3J X 
OOCOC
0-0*0*00

«/)«/)«/)«/)«/>
3D » 3D 3O 33 
O C- C CC
o-ooo-o-
fvt no rv* r\j ro

l/> t/1 V> 1/1 </ . l/> t/> t/> l/> t/>
33 2J 33 JG X 3333333333
O C O C C O O C C C
o-oooo o o- o o o
ru (V* r\j IV)   *   h   *   *   »   ̂

OOC
occ

OOOOO
cocoo

OOOOO
oooco

OCOOO
ocroco

OOOOC
coocrc

r^rwrw

OOOOOOOO OOOOO OOOCO OOOCTO OCOOO OOOOO

ZL 22Z2222222

COO 
CCO

OOOOO 
OOOCO

o l^ O     *-" 
OOO>JiOOOCCO

v/i >^i l^i   » (VI 
OOCVOvn^OCOOOCOO

  » IN;   »

OOO 
OOO

L~ O     vn O O   » t*   »   *
OOOOO o<-"OOv^i
OOOOO OOOOO

OOOOO 
COOOO

OOOOO 
OOOOO

OOO-v/O 
OOOOO

-NlOOOO 
OOOOO

OOO 
OOO

OOCOO 
OOOOO

O^OOO 
OOOOO

OOOOO 
OOOOOOOOOO

OOOOO 
OOOOO

OOOO^i 
OOOOO

OOOOOOOOOOOOOOOOOOOO
OVOOO 
OOOOOOOOOO

2222222222222222222222222 22

22222222222222222O2O22222O222O

04 c« OJ 
OOO 
OOOOOOOO

  * ivi o     iv) 
i^iOOvJ^O 
OOOCO

OOv/iOO 
OOOOOCOOOCOOOOO

OOO
OOO

rv   »->;-» ivi 
OOOu>O 
OOOOOOOOOOOOOOO

_»-  o 
vn«jnwn\j^O 
OOOOOOOOOO

(v>-*iv)iv)
O<-"OO*^> 
OOOOO



T
a
b
l
e
 

11
. 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
n
o
n
m
a
g
n
e
t
i
c
 
h
e
a
v
y
-
m
i
n
e
r
a
l
 
c
o
n
c
e
n
t
r
a
t
e
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
AI

 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

i 
d,
np
 L 

e

S 
R 
0 
6 

1 
A 
C 
3 

S
R
G
&
1
 5
C3

 
S
K
0
6
l
o
C
3
 

S
R
0
6
 1 
7C

3

S
R
O
o
1
9
C
3
 

SR
Oo

2l
/C

3 
S
R
0
6
2
1
 C
3 

S
R
O
&
2
2
C
3
 

S
R
0
6
2
3
C
3

S
R
0
6
2
4
C
3
 

S
R
0
6
2
5
C
3
 

S
R
0
6
2
o
U
3
 

S
R
0
6
2
7
C
3
 

S
R
0
6
2
3
C
3

S
R
0
6
2
9
C
3
 

S
R
0
6
3
U
C
3
 

S
R
U
6
3
1
C
3
 

S
R
0
6
3
2
C
3
 

S
R
0
6
3
3
C
3

S
R
O
o
3
4
C
3
 

S
R
0
6
3
5
C
3
 

S
R
0
6
3
6
C
3
 

S
R
0
6
3
7
C
3
 

S
R
0
6
3
6
C
3

S
R
O
o
3
V
C
3
 

S
R
O
o
A
O
C
3
 

S
R
Q
o
A
l
 C
3 

S
R
0
6
A
2
C
3
 

S
R
0
6
4
3
C
3

S
R
0
6
A
4
C
3
 

S
R
O
&
4
5
C
3
 

S
R
Q
6
A
6
C
3

i 
D

 ~
 p

 p
 li

l

S

iM i'J (J N N N N N N N N N N N N N N N N N N tJ ;j N N N N N N N N N N

S 
c
-p

p
in

s

30 2
0 30 30 30 50 3
0

20 3
0

3
0

3
0 30 3
0

30 30 3
0 30 30 30 2
0 2
0

2
0 30 30 2
0

3D 2
0

2
0

2
0 2
0

2
0

3D 5
0

S 
n
-p

p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N M N fj N N N N

S 
r
 
 p

p
m

S

2
0

0 N N
2

0
0

7
0

0

1 
,5

0
0

1 
,5

0
0

1
,0

0
0

1 
,5

u
O

1
,5

0
0

1 
,0

0
0

7
0
0

1
,5

0
0

1 
,0

0
0

2
0

0

5
0

0
5
0
0

2
0

0
5

0
0 N

7
0

0
7

0
0

5
0

0
1

,0
0

0
2

,0
0

0

2
,O

U
O

1 
,O

G
O

7
0

0
2

0
0 N

2
0

0
2U

O
5
0
0

V
-p

p
m

s

5
0

0
5

0
0

1 
,0

0
0

5
0

0
5
0
0

7
0
0

5
0
0

5
0

0
5

0
0

7
0

0

5
0

0
5
0
0

5
0

0
7

0
0

1 
,0

0
0

7
0

0
5
0
0

5
0

0
1

,0
0

0
5

0
0

5
0
0

3
0

0
7

0
0

5
0

0
1 

,0
0
0

5
0
0

5
0
0

2
0

0
5

0
0

3
0

0

1
,5

0
0

1
,5

0
0

1
,5

0
0

W
-p

p
m

s

<
1
0
0 N N N

<
1
0
0 N

1
0

0
5

,0
0

0
1
0
0 N

1
0
0 N

<
1

0
0 N N N N N N N N N N N

1
,0

0
0

1 
5

0 N N N N N N N

Y
- 

p
p
m

S

1
0

0 3
0 5
0

7
0

2
0

0

7
0

0
2

0
0

1 
0
0

1
0

0
1 

0
0

2
0

0
1

0
0

2
0

0
1

0
0 5
0

1
0

0 7
0

1
0

0 7
0

5
0

1
5
0

1
5

0 7
0

2
0
0 7
0

7
0

0
1

0
0

1 
5
0

7
0

5
0

0

1
0
0 7
0

1
0

0

Z
n
-p

p
m

s

N
<

5
0
0

<
5
0
0

<
5
0
0 N

<
5
0
0

<
5

0
0 N N N N N N N

<
5

0
0 N

5
0

0
1

,0
0

0
<

5
0
0

5
0
0

<
5

0
0 N

5
0

0
<

5
0
0

5
0
0

5
0
0

<
5
0
0

5
,0

0
0

<
5

0
0

7
0

0

5
0

0
5
0
0

1
,0

0
0

Z 
r-

p
p
ra

S

>
2

,0
0

0
5

0
0

7
0
0

7
0
0

>
2

,0
0

0

7
0
0

>
2

,0
0

0
>

2
,0

0
0

>
2

,0
0

0
1
,0

0
0

>
2

,0
0

0
2
,0

0
0

>
2

,0
0

0
1
,0

0
0

1 
,0

0
0

1
,5

0
0

1
,5

0
0

1
,0

0
0

2
,0

0
0

5
0

0

>
2

,0
0

0
>

2
,0

0
0

7
0
0

>
2

,0
0

0
1
,0

0
0

>
2

,0
0

0
1

,5
0

0
>

2
,0

0
0

>
2
,0

0
0

5
0

0

1
,5

0
0

7
0

0
1
,0

0
0

T
h

-p
p

m
s

..  " - - -' -. - - - -' _, - - - - ,. i - T
'

^
'

.
,

-
 

-
'

-
 

-
'

_ -
 

-
'

-
'

-
1

-
.

- -



C 
:j 

/ 
n

o
t 

d
e
te

c
t

T
a
b
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
ro

c
k
 

s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/

 
A

la
s
k
a

 
<

/ 
d
e
te

c
te

d
 

b
u

t 
b
e
lo

w
 

th
e

 
li
m

it
 

o
f 

d
e

te
rm

in
a

ti
o

n
 

s
h

o
w

n
; 

>
/ 

d
e

te
rm

in
e

d
 

to
 

b
e

 
g

re
a

te
r 

th
a
n
 

th
e

 
v
a

lu
e

 
s
h

o
w

n
.

S
a

m
p

le
L
a
ti
tu

d
e

L
o

n
e

it
u

a
e

F
e
-p

c
 t

 
s

M
g

-p
c
 c

 
s

C
a

-p
c
 t

T 
i-
p

c
 t

 
s

H 
n 
- 

p 
p 

m 
S

A
g

-p
p

m
 

s
A

s
-p

p
m

 
s

A
u
-p

p
ra

 
s

d 
0 
M
 H
 1

 9
 1
 A

JO
I-
.U
CM
9

3
0
M
U
0
9
0

8
U
M
U
U
9
2

8
0
T
 1

 J
41

 A

3
0
T
I
0
7
4
B

8
2
D
U
2
0
2
A

8
2
D
u
2
t
l
2
d

8
2
D
U
2
0
2
C

8
2
D
U
2
0
2
0

8
2
D
U
2
0
3
A

8
2
M
H
1
 5
2A

8
2
N
S
1
 5
1 
A

J
2
N
S
1
 5
1
8

8
2
N
S
1
 5
1C

&
2
f
J
S
l
5
1
D

&
2
N
S
1
 5

1 
E

6
2
N
S
1
5
1
 F

8
2
N
S
1
 5
2
B

8
2
N
S
1
 5
2E

82
 N
5
1
 6
o
A

8
2
N
S
1
6
0
6

8
2
N
S
1
0
6
C

82
 N
S 
1
6
6
0

&
2
N
S
1
 6
o
c

8
2
N
S
1
6
6
F

8
2
N
S
1
 6
6
G

3
2
N
S
1
6
6
H

3
2
N
S
1
6
7
A

S
2
N
S
1
 6
7
B

&
2
N
S
1
 o
7C

22
, '

JS
 1
6
3
 A

8
2
N
S
1
6
8
B

8
2
N
S
1
o
6
C

L
2
N
S
1
 o
V
A

8
2
N
S
1
o
V
B

&
G
C
£
3
2
1
t
l

8
0
C
E
3
2
3
A

8
U
C
E
3
2
4
A

8
U
C
E
3
2
5
A

rff
i 
r 
? 
\s
 s
«

60 60 G
O

6
0 59 o
O 5
9 59 59 5
9 5
9 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 5/ 59 6
0 6
0

6
U 6
0

o
O

1 
3

22 24 2
7 47 20 54 54 54 54 5
6 55 52 52 52 5<
:

52 52 55 5
5

51 51 51 51 51 51 51 51 53 5
3 5
3

54 54 5
4 5
0

56 4
0 4 
1

41 4 
1

41

51 52 33 45 52 59
5 5 5 5

14 47 17 17 1 
?

17 17 17 47 47 35 35 3
5 35 35 35 35 35 42 42 42 4
7 <.
?

4
7 13 1 
3

2
6 20 3*
.

42 42

1 
44

1
4
4

1
4
4

1
4
3

1
4
4

1 
44

1
4
4

1
4
4

1 
44

1
4
4

1 
44

1 
44

1 
44

1 
44

14
4

1
4
4

1 
44

1 
44

14
4

1
4
4

1
4
4

1 
44

14
4

1
4
4

1 
44

1
4
4

1 
44

1 
44

1
4
4

1
4
4

1 
4
4

1
4
4

1
4
4

1
4
4

1
4
4

1
4
4

1«
.7

1
4
7

1
4
7

1 
4
7

1 
4
7

2
1 21
9

5
0 35 23 2
5 25 25 25 24 21 27 27 27 27 27 c7 21 21 2-
?

29 29 29 29 29 29 29 25 25 25 2
3
2
3

23 2
0

2
0 5
8 5
9 5V 59 59

33 1 
7

1 
3

3J 23 1 
3 1 ; 1
4 14 1
4

4
1 53 51 51 51 51 51 51 58 53 3u 30 30 3u 30 3D 3U 3D 24 24 24 35 35 35 37 37 4
/ 5
o

5
5 5U 5'
!

)-
-Y

o
u

n
^
e

r 
T

e
rt

ia
ry

 
S

e
d

im
e

n
ta

ry
 

R
o

c
k
s

3
.0

0
3

.0
0

1
.5

0
1
0
.0

0
3

.0
0

2
.0

0
3

.0
0

2
.0

0
.7

0
.5

0

2
.U

U
2

.0
0

1
.0

0
2

.0
0

3
.0

0

3
.0

0
5
.0

0
3

.0
0

I.
'J

O
1
.0

0

3
.0

0
1 

.0
0

3
. 

'J
O

2
.0

0
1
.0

0

3
.0

0
1
.5

0
3
.U

O
2

.0
0

1
.5

0

3
.0

0
2

.0
0

3
.0

0
2

.0
0

2
.0

0

1
.0

J
1 

.0
0

.5
0

2
.0

0
2 

.0
0

1 
.0

0
1 

.0
0

2
.0

0
.2

0
.2

U

1 
.0

0
1 

.0
1
)

1 
.0

0
.7

u
1 
.0

0

1 
.U

U
1 
.5

0
1 

.D
O

.5
0

.5
0

1 
.O

U
1 

.0
0

1 
.0

0
1 

,5
u

,7
u

1 
.0

0
.7

1
)

1 
.5

0
1 

.O
U

.5
0

1 
.0

0
1 
.5

0
1 
.5

0
1 

.0
0

.7
0

.3
0

1 
.5

0
7

.0
0

5
.0

0
.3

0

.3
0

.7
0

3
. 

C
O

1
0

.0
0

.2
0

.3
0

.2
0

1 
5

.0
0

.2
0

.5
0

.2
0

.5
0

.3
0

1 
.O

U
1
0
.0

0

.5
0

1
0
.0

0
.5

0
.5

0
1

0
.0

0

.3
0

  
1

5
.0

0
.3

0
.2

0
.0

7

.1
5

.2
0

.3
0

.2
0

5
.0

0

.5
0
0

.5
0
0

.3
0

0
.1

5
0

.5
0
0

.3
0
0

.1
0

0
.0

7
0

.0
2

0
.0

5
0

.1
5

0
.2

0
0

.0
7
0

.1
 5

0
.2

0
0

.2
0
0

.2
0
0

.2
0
0

.1
0
0

.0
5
0

.1
 5

0
. 

1
0
0

.1
 5

0
.1

 5
0

.0
5
0

.2
0
0

.1
0
0

.2
0
0

.1
0
0

.1
5
0

.2
0

0
.2

0
0

.2
0
0

.1
5
0

.1
5
0

2
0

0
5

0
0

1
/5

0
0

2
/0

0
0

5
0
0

2
0

0
7

0
0

2
/0

0
0

1
/5

0
0

1
0
0

5
0

0
5
0
0

5
/0

0
0

2
0

0
1
/0

0
0

5
0

0
1 

/O
Q

O
7

0
0

1
/5

0
0

1
/5

0
0

7
0
0

1
/5

U
O

7
0

0
1
/0

0
0

3
/0

0
0

5
0
0

3
/0

0
0

7
0

0
5

0
0

1
0

0

3
0
0

5
0

0
7

0
0

2
0

0
1
/0

0
0

N N N N
<

.5 N
<

.5 N N .7 N N N N N N N N N N

1 
.5 N

<
.5 N N N N N N

1 
.0 N N N

<
.5 N

2
.0

0
 

1
.0

0
 

.5
0

 
.1

5
0
 

2
0

0
 

Ib
--

T
e

rt
ia

ry
 

G
ra

n
it
ic

 
to

 
I 

n 
t 

e 
r 

ir
.e

d
 i
 a

 t
 e

 
P

lu
to

n
s

GO
 

00
 

00 00
2.
 J
O

,U
5 

.7
0 

,5
U 

.7
0 

.1
0

.
7
0

1 
.
0
0

1 
.
0
0

1 
.
5
0

.
3
0

,
2
0
0

.5
00

,
7
0
0

.
7
0
0

2
0
0
 

1
/
5
0
0
 

1
/
5
0
0
 

1 
/
5
0
0

sn
n

1 
.5

N N N N N N N N N N N N N N N N N N N Nl N N N N N Nl N N N N N N N N N

Nl N N N N N Nl N N N N N N N N N N N N N N N N N N N N N N N N M N N N

B
-
p
p
m 5
0
 

1
0
 

2
0
 

<
1
0
 

2
0 5
0

2
0
0 5
0

3
0

3
0

3
0 50 2
0

1
0
0 50 50 70 5
0
2
0

7
0 5
0

7
0

5
0 1
0 50 2
0 5
0
2
0

7
0

1
5
0

7
0

7
0

1
0
0 30

1
5
0

1
5 1
0

1
0
1
0



T
a
b
le

 
I
I
I
.
 

C 
h 

e 
M 

i 
c 
j 

I 
0 

a 
: 
j 

fo
r 

ro
c
k
 

s
a

m
p

le
s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/
 

A
la

s
k
a

S
a

m
p

le

a o
 M 

H 1
91

 A
3
0
M
J
G
6
?
 

L
O
M
U
0
9
0
 

8
0
M
0
0
5
2
 

MO
 T

 1
0^
.1
 A

t3
a
-

B
e

-p
p

n
 

s

8
2
D
0
2
0
2
A

82
 D

U
2

0
2

C
 

8
2
D

0
2
0
2
D

8
2
0
0
2
0
3
A

 
8
2
M

H
1
5
2
A

 
8 

2 
N 

S 
1 

5 
1 

A 
8
2
N

S
1
5
1
B

 
3
2
N

S
1
 5

1C

8
2
N

S
1
 5

1 
u 

*2
fJ

S
1
b
1
E

 
82

 N
S

1
5
1
F

 
8
2
N

S
1
5
2
B

 
d
2
:J

S
1
 5

2E

S
2.

N
S

1 
6
0
A

 
8
2
 N

 S
 1

 u
u

u
 

8
2
N

S
1
c6

C
 

o
2
 N

b
1

6
o

O
 

8
2
N

S
1
6
6
E

3
2
fJ

S
1
 o

o
F

 
8

2
N

S
1

6
0

G
 

S
2

N
S

1
6

6
H

 
S

2
N

S
1
6
7
 A

 
8
2
N

S
1
o
7
B

67
C

 
8

2
N

S
1

6
8

A

8
2

N
S

1
6

8
C

 
8

2
N

S
1

6
9

A

82
N

.S
1 

6
9
6

3
Q

C
E

3
2

1
b

 
b

O
C

b
3

<
!3

A
 

8
0

C
E

3
<

iA
A

 
4

0
C

E
3

2
5

A
 

<
JO

C
E

32
5b

2 2 1 1 1

7
0
0

7
u
O

3
0
0

2
0
0

5
0
0

3
0
0

3
0
0

,
0
0
0

/
O
O
O

3
0
0

2
0
0

3
0
0

3
0
0

3
0
0

3
0
0

2
0
0

3
0
0

2
0
0

7
0
0

1 
50

3
0
0

3
0
0

5.
10

3
0
0 7
0

3
0
0

1
5
u

5
0
0

7
0
0

7
0
0

/
O
O
O

/
O
O
O

7
0
0

,
0
0
0

3
0
0

1.
5

1
.
0

1
.
0

<1
 .

 u
<1
 .
0

1.
G

2
.
0

<1
 .
0

<1
 .
0

<1
 .
0

<1
 .
0

1 
.0

<1
 .
0

2
.
0

2
.
0

1.
0

1 
.b

1.
0

<1
 . 

;j ,\

1 
.0

<)
 .

 U
1 
.5

1 
.
U

N

1 
.5

0
 ,
0

1.
0

1
.
0

1.
0

1 
.5

1
.
5

1 
.0

1.
5

1.
0

1 
/
O
O
O

1
/
5
0
0
 

1 
-
5
0
0
 

1 
/
5
0
0
 

70
0 

1 
/
5
0
0

1 
.5

2
.
0
 

1 
.u
 

1 
.5

a 
i -

 p 
p i

n 
s

C 
cl

-p
pm

 
S

C
o
-
p
p
m

s
C 
r
-
p
p
m

s
C 
u
-
p
p
m

s
L
a
-
p
p
m
 

s
M
o
-
p
p
m
 

s

D
-
-
Y
o
u
n
g
e
r
 
T
e
r
t
i
a
r
y
 
S
e
d
i
m
e
n
t
a
r
y
 
R
o
c
k
s

1
0
0 50

1 
50 5
0

1 
50 70

1
0
0 3
0 20 2
0 3
0 3
0
2
0

5
0 50 70 5
0 50 2
0
2
0

5
0 30 5
0

50 15 5
0
3
0

7
0 3
0
7
0

5
0 50 7
0

1
0
0 50

^ N U N N U i\l N N N N tt N N N N N N N N N N N U N

20 20 15 30 30 15 10
7 N N

1
0 1 
5 5 7

1
0 10 2
0 1 
5

1
0

<5 1 
b

10 2
0 15 <
5 7

2
0

1
0 N

1 
b 

1
0

 
2
0
 

1
0

 
1 

5

2
0 7
1
0

10 5
0 15 3
0

1 
5

10 50 2
0 3
0 7

2
0 20 50 3
0 3
0 10
5

5
0
2
0 50 3
0 b

3
0

15 5
0 7
7
0

5
0 5
0

7
0

1
0
0 1 
5

20 50 20 20
N

20
N N N N N N N N N N N N N N N

50
N N N N

<
2
0 N N N N N N N
20

N N N N N N N N
20
7 N N N N N N N N N N N N 5 N N N N N N

1
0 N N N
2
0 N

tt 
N 

1
0
 

1
0
0
 

1
0
0
 

I
G
-
-
I
e
r
t
i
a
r
y
 
G
r
a
n
i
t
i
c
 
to
 
I
n
t
e
r
m
e
d
i
a
t
e
 
P
l
u
t
o
n
s
-
-
c
o
n
t
i
n
u
e
d

N
1
0 7 7

<
5

<
5
 

<
5 N 
10
N

50
 N

30
 

20
 

30

2
0

N
b
-
p
p
m
 

s
N
i
-
p
p
m
 

s

3
0 20 3
0

50 70 3
0

2
0 1 
5 7

3
0

2
0

3
0 15 20 30 30 50 3
0

2
0 10 3
0

2
0 30 30
5

50 2
0 50 2
0

2
0

3
0

3
0 50 7
0 3
0

7
0



T
a
b
le

 
I
I
I
.
 

C
n
e
m

ic
a
l 

d
a

ta
 

fo
r 

ro
c
k
 

s
a

m
p

le
s
* 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/

 
A

la
s
k
a

5 
d 

m 
p 

I 
e

8 
0 

il 
H 

1 
9 

1 
A

8
G

M
U

J8
9

<J
O

M
U

G
9u

8
JM

U
0
9
2

8
0
T

I0
4
1
A

(J
2
D

U
2
3
2
A

 
3
2
D

U
2
U

2
3
 

S
2

D
U

2
Q

2
C

 
3
2
0
U

2
0
2
D

8
2

D
U

2
0

3
A

 
32

M
H

1 
5

2
A

 
8

2
N

b
1

 5
1 

A 
8
2
N

S
1
 5

1
3

 
8

2
N

S
1

5
1

 C

3
2
N

S
1
 b

1D
 

a
2

N
3

1
5

1
 E

 
3
2
N

S
1
 5

1 
F 

<J
2N

31
 5

2B
 

3
2
N

a
1
5
2
E

8
2
N

S
1
 o

6
A

 
3
2
N

S
1
 6

o
d
 

3
2

N
S

1
o

6
C

 
3
2
U

S
1
 6

6
0
 

82
M

S
1 

6
o

t

d
2
N

S
1
 6

0
F

 
3
2
N

S
1
 6

6G
 

3
2
U

S
1
 6

6H
 

8
2
U

S
1
 6

7
A

 
8 

2 
N 

S 
1 

6 
7 

B

3
2
N
S
1
 o
7
C
 

3
2
N
S
1
6
S
A
 

8
2
N
S
1
 6
8
8
 

3
2
N
S
1
o
a
C
 

3
2
N
S
1
6
9
A

8
2
N

S
1
 6

9
3

<
$
JC

£
3
2
1
d
 

8
G

C
E

3
2
3
A

3
U
C
E
3
2
5
A
 

3
0
C
E
3
2
5
d

2
0
 

1 
5 

1 
5 

<
1

0
 

2
0 10 10 10

 N N

1
0
 

1
0
 

10
 

<
1
0
 

1 
5

10 1 
5

1
0

<1
 U

<1
 0 10

 
10

 
15

 
10

 
O

 U 1 
0 

1
0

 
2

0
 

<
1
0
 

1
0

2
0
 

1 
5 

2
0
 

<1
 0

 
1
0

0
0 N 

1 
5

S 
L 
- 

p 
p 

.11 
S

S 
c
-p

p
m

 
s

b 
n
-p

p
m

 
s

S
r-

p
p

m
 

s
V

-p
p
m

s
W

- 
pp

m
s

Y
-p

p
m

 
s

Z
n

-p
p

m
s

I 
r-

p
p
m

s

D
--

Y
o

u
n

y
e

r 
T

e
rt

ia
ry

 
S

e
d

im
e

n
ta

ry
 

R
o

c
k
s

3
0

30 20 10 30 2
0 10 10 <
5 5

1
0

10
7

10 15 15 15 15
/

10 10 10 1
0 10
5

15 10 15
7

10 15 15 15 10 10 10  
 T

e 
r 
t 

i 
d 

ry

10 20 30 30
5

N U N N N N N N N N N N N N N N N tl N N N N N N N N N N N N N N N N N N

G 
r 

an
 i 

ti
c

N N N N N

3
0

0
5

0
0

3
0

0
5 

H
O

2
0
0

1 
5

0
1

0
0

5
0

0
1

,0
0

0
<

1
0

0

2
0

0
1 

0
0

5
0

0
1

0
0

2
0
0

1
5
0

1 
50

1
5
0

1
5

0
7

0
0

1 
5

0
1 

/O
O

O
2
0
0

1
5
0

2
0

0

2
0

0
3
0
0

1
5

0
1

5
0

0
0
0

1
5
0

1 
5C

1
5
0

1
0

0
5

0
0

1
0
0

to
 

In
te

rm
e

d
ia

te

1
0
0

2
0

0
1 

5
0

2
0

0
<

1C
O

1 
5
0

1
0

0
1
0
0

1
0
0

1 
5
0

1
0
0 7
0

5
0

1
5

5
0

1
0
0

1
0

0 5
0

1
0

0
1 

5
0

1
0

0
1 

5
0

1 
50 7

0
5
0

1
0

0
7

0
1

5
0

1
0

0 3
0

2
0
0 7
0

1
5
0

1
0

0
1
0
0

1
0

0
1
0
0

1
5
0

1
0

0
1 

0
0

1
0
0 P
lo

 t
o
n
s
-

1
5 3
0

5
0 5
0

1
0

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

-c
o
n
t

N N N N N

3
0

3
0

2
0

2
0

2
0

2
0

15 1
0 N

1
5

1
0

2
0

3
0

2
0

2
0 15 2
0 2
0

1
0

2
0

1
5 2
0

1 
5

2
0

2
0 15 2
0

1 
5

<1
 0 15 2
0

2
0

2
0

2
0 3
0

2
0

i 
n

u
e

d

5
0

7
0

1
0

0 7
0

7
0

20
0 N N

20
0

<
2
0
0

<2
00

<
2
0
0 N N

30
0 N N N N N N N N N N

<
2
0
0 N N

<
2
0
0 N

<
2
0
0 N

<
2
0
0 N N

20
0

<
2
0
0 N

3
0
0 N

1
5
U

2
0
0

1
0
0 2
0

1
0
0

1
5
0 30 2
0

2
0 15 3
0 50 20 5
0

50 5
0

50 50 3
0

20 5
0 30

1
0
0 50 20 50 2
0 50 50 30 50 30 50 50 50

3
0
0

5
0

2
0
0

rO
O

O

20
0

30
0

7
0
0

T
h

-p
p

m
s



T
a
b
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
ro

c
k
 

s
a
m

p
le

s
/ 

C
h
u
y
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A

la
s
k
a

S
a

m
p

le
C 
u
-
p
p
m
 

aa
P
b
-
p
p
m
 

aa
Z
n
-
p
p
m
 

aa
S
b
-
p
p
n
 

a
a

A
s
-
p
p
m
 

c
m

E
Q
U
I
V
 

U
A
u
-
p
p
m
 

a
a

A
s
-
p
p
m
 

a
a

C
d
-
p
p
m
 

a
a

3 
0 
M 

ri 
1 
9 

1 
A 

3
Q
M
U
0
6
9
 

3
U
M
U
G
9
G
 

8
0
M
U
 J
*
2

8u
ri

G4
i 

A

8
2

D
U

2
G

2
A

 
3

2
D

U
2

0
2

d
 

3
2
D

U
2
U

2
C

 
8

3
0

0
2

0
2

0

3
2

D
U

2
U

3
A

 
3 

Z 
K 

H 
1 

3 
2 

A 
8
2
N

S
1
 5

1 
A 

3
2
N

S
1
 5

1
B

 
3
2
N

S
1
 3

1C

3
2

N
S

1
 5

1
0
 

/1 
2 

N 
S 

1 
5 

1 
E 

3 
2 

N 
S 

1 
5 

1 
F 

3
2
N

S
1
5
2
B

 
5
2
N

S
1
5
2
E

32
.M

S
1 

6
6

A
 

3
2
N

S
1
 6

6
d

 
3

2
N

S
1

 0
6C

 
3
2
N

S
 1

6
6

0
 

3
2

N
S

1
6

6
E

8
2
N

S
1
 0

6
 F

 
3

2
N

S
1

6
6

G
 

8
2
N

S
1
 6

cH
 

3
2

N
S

1
6

7
A

 
3

2
N

S
1

6
7

B

8
2
N

S
1
 6

7C
 

6
2
N

S
1
 6

8
A

 
3

2
N

S
1

6
8

8
 

8
2

N
S

1
6

8
C

 
3
2
N

S
1
6
9
A

8
2
N
S
1
6
9
B

t
i
O
C
E
3
2
1
b
 

3
U
C
E
3
2
3
A
 

8
G
C
E
3
2
4
A
 

8
0
C
E
3
2
5
A
 

8
0
C
E
3
2
5
B

3
0
 5

1 
5 

2
C
 

4 
5

2
C

30
 

H
i
 

30
 

25
 

15 15

D
-
-
Y
o
u
n
a
e
r
 
T
e
r
t
i
a
r
y
 
S
e
d
i
m
e
n
t
a
r
y
 
R
o
c
k
s

1
3
0
4
0
 

 
 

-
-
 

3
0
 

65
 

 
 

 
 

2
0
 

35
 

-
-
 

 
 

<
2
0

1
7
G
 

-
-
 

-
-
 

4
0

75
1
6
0

1 
9
0

7
7
0

2
3
0

1
6
0

1 
0
0

30
1 
7
0
9
0

1 
10

1 
0
0

1 
0
0 50 2
5

1
0
0 55 70

1 
1
0

25 95 4
0
9
0
5
0

6
0

1 
70

1 
0
0

1 
1
0

1 
4
0
6
0

2
.
0

N 
4
.
0

N

<
2
.
0
 

N N N N N N N N N N
<
2
.
0
 

N N N N N N N N N N N N N

3
0

N N N N N N
<
.
0
5
 

N N N N

< 
5 it 5 N

5
10 10 1 
5 5

1
6
0
 

N 

I(
i-
-T
er
 t

 i
 a
 r
y 

G
r
a
n
i
t
i
c
 
to

 
I
n
t
e
r
m
e
d
i
a
t
e
 
PI
 u
 t
 o
n
 s
-
-
c
o
n
 t
 i

 n
u
e
d

1
0
 

35
 

35
 

45
 

15
 

--
;

N N
15

N
10
N N

10

5
<5
 

10
 

10
 

<5

5 
<5 4
0
 

<5
N

<5
N N N N

<5
 

<5
 

<5
N N

<5

3
.
6 .8

3.
1 .5
 

.3
 

.2
 

.8
 

.2 .6
 

.3
 

.4
 

.2
 

.4 .2
 

.2
 

.5 .2
 

.2 .4
 

.3
 

.3
 

.2 .4 .6
 

.4
 

.3
 

.7
 

.2

1.
1



T
a
b
l
e
 
II

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 

fo
r 

r
o
c
k
 
s
a
m
p
l
e
s
/
 

C 
h 
u 
s 
a 
c 
h 

N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S 
a
m
p
 I

 e
La
 t

 i 
c 
ud
e

L
o
n
y
 i 
tu

de

8
0
C
E
3
2
6
A

80
 C
E
3
2
7
A

8
0
C
E
3
2
9
A

8
0
C
E
3
3
0
A

8
0
C
E
3
3
1
 A

8
0
C
E
3
3
2
A

8 
0 
M 
H 
0 
5 

1 
A

3
0
M
H
0
5
3
B

8
0
M
H
0
5
4
A

8
0
M
H
0
5
6
A

30
 M
H
0
7
4
B

80
MH

lO
<y

A
3
0
M
H
1
 1
QA

8
0
M
H
1
 1
00

3
0
M
H
1
 1

 2
 A

8
0
M
H
1
 1

 3
A

8
0
M
H
1
 2
2A

8
0
M
H
1
2
3
A

3
0
M
H
1
 5
0A

3
0
M
H
1
 6
7A

3
0
M
H
1
 6
8A

8
0
M
H
1
 6
80

8
J
M
H
1
 7
0d

3
0
N
H
 1

 b
oA

8 
0
 M
 H
 1

 V
 U
 A

3
0
N
J
0
5
2

a o
 M 

u a
 5 

4
8
0
N
U
0
5
7

3
0
N
S
0
6
U
A

8
0
N
S
0
6
5
6

3 
0 
N 
S 

1 
4 
4 
A

8
0
N
3
1
4
8
A

80
.M
S1
50
C

8
0
N
S
1
 5
26

8
Q
N
S
1
 5
4A

8
0
N
S
1
5
5
A

S
O
N
 L
I 
59
D

8
0
T
1
0
5
5
A

8
0
U
K
0
2
3

3
0
W
K
0
3
0

81
 B
S
O
c
O
A

81
 B
S
0
6
1
 A

£1
 D
U
0
4
8
C

81
 D
U
O
o
9
A

81
 O
UO

<b
9a

60 60 tC 60 60 60 60 00 60 60 60 60 60 od 60 60 60 60 60 cO 6J oO 60 cC 60 60 60 6C oO 60 60 60 60 60 60 6U 60 60 60 00 60 oU to oO oO

M 42 42 43 43 41 25 25 25 2o 25 44 44 44 43 39 42 42 4:
>

43 43 43 4U 2V 42 4<
:

41 39 44 24 47 35 3D 2V 3U M 3£ 4
U 20 2'
j

41 42 55 53 53

4
43 24
A

4
2 6
25 37 Si 12 U 32 1 
7

17 43 54 31 35 5f
c

4!
>

34 34 <«
£

1 
t 6

1 
5

56 55 1« 50 55 20 1 
3

28 25

u
30 26 4L
)

47 43 5U 1 
1

23 23

14
7

1 
47

1
4
7

14
7

1 
47

1 
47

1 
43

1 
48

14
8

14
8

14
8

14
5

14
5

14
5

14
5

14
6

1 
46

14
0

1 
46

14
5

14
5

14
5

14
6

14
5

14
5

14
5

14
5

1 
46
U
7

1 
40

14
5

1 
44

14
4

14
4

1 
44

1 
46

1 
44

1 
46

1 
47

1
4
8

1 
47

1 
47

14
8

14
7

1 
47

59 59 55 53 54 56
5 4 4 3 6

49 50 50 50 13 8 7
20 51

1 1 8
16 29 54 58
2

57
8

42 24 15 26 31 7
23 9
56
0

53 59
4

26 26

38 29 53 50 26 4
0 0

22
0

39

0
4
3 0 0

41 41 21
)

54 50
0

1 
1

1 
1 6

44 10 30
7

33 48 1> 22 40 15 10 52 35 59 1 
7

22 53 4
5 <,
5

50 5d 50

F
e
-p

c
 t

 .
s 2
.0

0
3
.0

0
3
.0

0
3

.0
0

2
.0

0

2
.0

0
1

.5
0

1
.5

0
7

.0
0

1 
.0

0

1
.5

0
3
.0

0
.7

0
.7

0
5
.0

0

5
.0

0
.7

0
2
.0

0
3
.0

0
2

.0
0

5
.0

0
1 
.0

0
1 
.0

0
3

.0
0

2
.0

0

2
.0

0
2
.0

0
1 

.0
0

3
.0

0
.7

0

2
.0

0
2

.0
0

2
.0

0
3
.0

0
3

.0
0

1 
.0

0
1 
.0

0
. 

70
5

.0
0

2
.0

0

2
.0

0
2
.0

0
3

.0
0

1 
.0

0
1 
.0

0

M
g

-p
c
t 

.
s

.0
5

.0
5

.u
?

.0
3

.1
0

.0
2

.1
0

.3
0

2
.0

0
.1

5

.5
0

1 
.5

0
.0

7
.0

5
3

.0
0

5
.0

0
.2

0
.7

0
1 

.5
0

.7
0

3
. 

0
0

.1
0

. 
10

1
.5

0
.7

0

.7
0

1 
.O

u
.2

U
.2

C
.0

2

.7
0

1 
.U

b
1 

.U
O

1 
.0

0
1 

.5
0

.0
7

.2
0

.U
3

1 
.J

O
.{

Q

.1
0

.7
0

.5
U

.1
0

.1
0

C
a

-p
c
 t

 .
s

.7
0

1 
.0

0
.7

0
.5

0
.7

0

.5
0

.2
0

.3
0

2
.0

0
.1

5

.5
0

1 
.5

0
.1

0
.1

0
2
.0

0

3
.0

0
.1

0
.2

0
1 

.5
0

.5
0

3
.0

0
.1

5
.1

0
1 

.5
0

1 
.0

0

1 
.0

0
1 

.5
0

.1
 5

.5
0

.2
0

1
.0

J
.5

0
1 

.5
0

1 
.0

0
1 

.0
0

.1
5

.5
0

  
.1

5
2

.0
0

.7
0

.5
0

2
.0

0
1 

.0
0

.3
0

.2
0

T 
i-
p
c
 t
.

s .2
0
0

.3
0

0
.2

0
0

.3
0

0
.3

0
0

.2
0
0

.1
5
0

.2
0

0
.7

0
0

.0
7

0

.1
 5

0
.5

0
0

.0
7
0

.0
7
0

.2
0
0

.2
0
0

.0
7
0

.2
0
0

.5
0
0

.3
0
0

'.
2
0
0

.1
0
0

.0
5
0

.5
0
0

.3
0
0

.3
0

0
.5

0
0

.1
0
0

.2
0
0

.0
2
0

.3
0
0

.2
0

0
.5

0
0

.3
0
0

.5
0
0

.0
7
0

.2
0
0

.0
5
0

.5
0
0

.2
0
0

.2
0
0

.5
0
0

.3
0
0

.3
0

0
.1

0
0

M
n

-p
p

m
S

5
0
0

5
0

0
2

0
0

3
0

0
2

0
0

3
0
0

2
0
0

2
0
0

2
/0

0
0

2
0

0

2
0
0

5
0

0
1

0
0

1
0
0

1
/5

0
0

7
0
0

1
5
0

3
0

0
5

0
0

3
0

0

1
/0

0
0

1
0

0
2

0
0

7
0
0

3
0

0

3
0

0
5

0
0

1
5
0

1 
/O

O
O

1C
O

3
0

0
5
0
0

5
0

0
5
0
0

5
0

0

2
0

0
2
0
0

1 
5

0
1
/0

0
0

5
0
0

2
0
0

5
0
0

7
0
0

2
0

0
2
0
0

A
g

-p
p

m
s

N N N N N N N N N .7 N N N N .5 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
s
-p

p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u

-p
p

m
s

N N M N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N  N N N N N N N N N N N N

B
-p

p
m

s

1
0

1 
5

0
0 2
0 1 
5

1
0

1
0

1
0

1
0 1
0 10 1
0

1
0

1
0

2
0 1 
5

1
0

1 
5

1 
5

2
0

7
0

0
0 1
0

0
0 1
0

3
0 1
0

1
0

2
0 N

1
0

7
0

1
0

0
0 1
0

1
0 1
0

1
0

0
0

0
0 1
0

2
0

1
0

0
0 2
0



T
a
b
l
e
 
II
I.
 

C
h
e
m
i
c
a
l
 
a
u
t
d
 
fo
r 

r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 

A 
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

ri 
a -

 p
 p
 m

b 
e
-
p
p
m
 

s

80
C 

£ 
3<
^o
A

S
O
C
£
3
2
?
A

30
C£
32
S>
A

8
0
C
E
3
3
0
A

£
O
C
t
3
3
1
 A

8
0
C
E
3
3
2
A

SG
Mt

iG
bl

 A
8 
OM

 H
O 
bi
d

8u
MH

G5
<.

A
&
O
M
H
C
5
6
A

8G
MH
G7
<,
B

8
0
M
n
1
0
9
A

8
0
M
H
1
 1
GA

8
0
M
H
1
 1
0B

8
0
M
H
1
 1

 2
A

8
0
M
H
1
 1

 3
A

8
0
M
H
1
 2
<:
A

o
O
H
H
l
 2
3A

8
0
M
H
1
 5
GA

8 
ON
 H
i 
67

A

8
0
M
H
1
6
8
A

8
0
M
H
1
6
8
6

8 
0 
H 
H 

1 
7 G

 D
8
G
M
H
1
 8
6A

8
0
M
H
1
 V
GA

8
G
M
U
0
5
2

8
0
M
U
G
5
A

8
0
M
U
G
5
7

&
O
N
S
0
6
U
A

8
0
N
S
G
6
5
b

8
0
N
S
1
 A
AA

8
0
N
S
H
8
A

8
0
N
S
1
5
0
C

8
0
N
S
1
 5
2d

8
0
N
S
1
5
4
A

80
.N
S1
 5
bA

3
0
N
S
1
 5
9D

<i
GT
l0
55
A

8
G
W
K
0
2
8

8
0
U
K
0
3
G

31
 B
S
0
6
G
A

81
 d
SO
b!

 A
81

 D
UO
-!
,8
C

81
 O
U
0
6
9
A

81
 D
G
0
6
9
b

1 
/
G
G
G

1 
/'

DO
G

70
0

1 
/
b
G
O

1 
/
O
G
u

1 
/
G
O
O

2
/
0
0
0

1 
/b
OG 50
G

1 
/
G
u
O

2
/
0
0
0

1 
/
O
O
O

20
0

3
0
0

70
0

2G
U

50
0

1 
/
G
O
G

70
0

1 
/
G
O
O

1 
/
U
G
O

1
/
G
O
O

20
0

1 
/G
OO 50
u

2
/
G
U
O

70
U

1 
/
G
G
O

1 
/
5
0
G

10
U

70
0

1 
/
U
G
O

70
0

70
0

1 
/
O
G
O

<^
OG

1 
/
O
O
G

<
2
U

70
0

1 
/
b
O
u

1 
/5

(J
G

50
G

1 
/
G
O
G

1 
/Q
UO cG
G

1.
5

1 
.5 2.
:)

1 
.5

2
.
0

<!
.C N 1.
5

<1
 .
0

1 
.0

1 
.0

1.
5

1
.
0

1 
.0

<1
 .
0 N

1.
5

< 
1 

. 
0

1.
0

1.
0

N 1 
.0

1 
.0

1.
0

1
.
U

1.
0

1 
.0

1.
5

1 
.5

7.
U

1 
.0

1.
G

1 
.0

1.
0

1 
.5

1.
5

1 
.5

1 
. 
5

1.
0

2
.
0

1 
.0

1.
0

1 
.0

2.
0

2
.
0

B 
i
-
p
p
m

s

N N 14 N N N N N

C 
d
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

C
o
-p

p
m

s

N N N 5
<

5 N N N

50
N 5

3
0 N N

3
0 5
0 N 5

2
0

1
0

5
0 N N

2
0

1
0

1
0

1 
5 N N N 7

1
0

2
0

1
5

2
0 N 5 N

1 
5 N N 5

1
0 5 5

C 
r
-
p
p
m
 

s

N N N N N N N
<
1
0
 

50
N

20
1 
00
N N

3
0
0

2
0
0
 N

30
 

70
 

50

7
0
0 N N
50

5
0
0 30 50 10
N N

5
0 50

1
0
0 70 70

N
10
N

50
N N

1
0
0
 

50
N N

C 
u
-
p
p
m
 

s

N 
<5
N 

<5
N N 5

<5
5 N 5

20
N 5

70 10 <5
5

50
 

10 <5
 

<5
 

<5 20 20 15 30
5

30
5 7 7

20 15 15 <5 <5
N 7 N 5

<5
5 5

<5

La
- 
pp
m

s

20 30 N N
<
2
0 30 30
 

,
<2

0 N N

<2
0 50 50 50 20

N 50 50 30 N

<2
0 70 50 50 N

20
<
2
0

10
0 50 N

<
2
0 20

<2
0 N

<
2
0 30

<
2
0 N N
20

N N
70
N N

M
o
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
<5

N N N N N N N N N N N N 5 N N

N
b
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
<
2
0 N N N N N N N N N N N N N N N

N 
i
-
p
p
m
 

s

N N N N N N 5 5
10
 

<5

7
30

 
<5
5

70 70
5

15 20 20 70
 

<5
 

<5 20 20 20
 

20
 

<5
 

<5
 

<5 20 20 30 20 30 <5
 7

<5
 5

<5 <5 20 2
0 5 5



Ta
bl
e 

II
I.

 
C
h
e
m
i
c
a
l
 
da
ta
 
fo

r 
ro

ck
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 
A 
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
a

S
a
m
p
l
e

8
0
C

E
3
<

i6
A

 
8

0
C

h
3

2
7

A
 

8
0
C

fc
3
2
9
A

 
dO

C
.E

3.
S

O
A

 
fa

O
C

fc
3

3
lA

a
O

C
E

3
3

2
A

 
8

0
M

H
0

5
1

 A
 

8
0
M

H
3
5
3
B

 
8

0
M

H
0

5
4

A
 

8
0

H
H

0
5

C
A

3
0
 M

H
O

 7
 4

b
 

8Q
M

H
1 

0
9
A

 
8

0
M

H
1

 1
0
A

 
8
0
M

H
1
 1

 O
B

 
8

0
M

H
1

 1
 2

A

8
0

M
H

1
 1

 3
A

aO
M

Hi
 2

2A
8 

0 
M 

H 
1 

2 
3 

A 
8U

M
H

1 
5

0
A

 
8

3
M

H
1

6
7

A

8
0
M

H
1
 o

8
A

P 
b

- 
p

p
m

 
s

S
O

M
h

l 
7
0
b
 

8
0

M
H

1
 t

to
A

 
8

0
I1

H
1

 V
U

A

6
0
M

u
u
5
2

8
0
M
U
0
5
7

8
0
N
S
0
6
0
A

a
O
N
S
G
o
5
b

8
0
N
S
1
 4
4
A

&
O

N
S

1 
5

0
C

 
8
0
N

S
1
 5

2
b
 

8
0

N
S

1
 5

4
A

8
0

fJ
S

1
5

5
A

K
O

N
S

1
5
9
D

8
0
T

1
0
5
5
A

8
0
W

K
0
2
0

6
0

U
K

0
3

0

81
 b

S
0

6
0

A
 

£
1
b
S

O
o
1
 A

 
ti
l 

D
O

O
A

8
C

 
81

 O
U

Q
6

9
A

 
a1

 0
0

0
6

9
J

1U
 

1
0

1
0
 

5
0

 
3

J
 

2
u
 

5
0 20 30 20 20 20 2
0

20 1 
0

1 
5

1
0
 

3
u
 

5
0
 

2
0
 

1 
5

1 
5 

2
0

 
2

u
 

3
0

 
5
0

1 
5

1
0 20 1 
5

20 5
0

1 
5

20 20 20 1
0
 N

30
 

30
 

30

S
b

-p
p

m
 

s

N N
 

(J
 N N N N N N
 

N N N
 fl N

S 
c
- s

S 
n
-p

p
m

 
s

S 
r-

p
p

m
 

s

3 7 5
1
0

1
0 5 7

1
0

7
0

1
0 1
0

30
5 5

50 5
0 5

1
5 30 20 50
7 7

30 20 20 30 1
0 1
0

1
0

1
5 15 20 20 30

7 7 5
20

5 5
1
0

1
5 5 5

N N N N N N N N H N N N N N N N N N 1, N N N N N fj N N N N N N N N N N (* N N N N N N N N
1
0

10
0

<1
 0
0

1 
50

10
0 N

<
1
0
0 N N

2C
O N

20
0

30
0 N N

1 
5
0

1 
0
0 N

10
0

30
0

20
0

30
0 N N

2
0
0

2
0
0

3
0
0

2
0
0

1 
50
N N

20
0

20
0

30
0

20
0

30
0 N

10
0 N

10
0 N N

5
0
0

2
0
0 N N

V
-p

p
m

 
s

1
0

1
0

1
5

1
5 20 1
5
 

1
0
 

2
0
 

3
0
0
 

1C 5
0

1
5
0 1
0

1
0

2
0
0

3
0
0 1
5

7
0

1
5
0

1
0

0

2
0
0

1
0

1
0

1
5
0

1
0
0

7
0

1
0

0 3
0

1
0

1
0

0
1
0
0

1
0
0

1
0
0

1
0

0

1
0 5
0

<
1

0
1

0
0 2
0

1
0

1
5
0

7
0 30 20

W
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Y
-
p
p
m

s

70 50 30 70 70 50 50 50 50
10

0 20 30 30 30 20 20 50 20 30 15 15 20 30 70 20 20 30 30 50
10
0 20 20 20 15 20 30 70 50 50 50 50 10 50 50 50

Z 
n
-p

p
m

 
s

Z 
r-

p
p
m

 
s

T
h

-p
p

m
 

s

N N N N N N N
<
2
0
0

<
2
0
0 N N N N N

<
2
0
0

<2
00
N N N

<
2
0
0

<
2
0
0 N N

<2
00
N N N N N N N N N N N N N N N N N N N N N

50
0

50
0

30
0

1/
00
0

20
0

20
0

15
0

10
0 70

10
0

30
0

15
0

10
0 50 70 10

10
0

15
0

20
0

10
0 30

20
0

» 
10
0

20
0

15
0

20
0

20
0

10
0

20
0

10
0

15
0

15
0 70

15
0

10
0 70

10
0 30

50
0

20
0

1 
,0

00 20
0

20
0

10
0

20
0

N N N N N N N N N N N N
<
1
0
0

<
1
0
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a
b
l
e
 
II

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
AI

 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

C
u
-
 ad

P
o
-
p
p
 n
 

j 
a

Z 
n
-
p
p
m
 

aa
S
b
-
p
p
m
 

aa
A
s
-
p
p
m
 

c
m

E
Q
U
I
V
 
U

A
u
-
p
p
m
 

aa
A
s
-
p
p
m
 

aa
C 
d
-
p
p
m
 

aa

5
0
C

E
3
2
6
A

 
8

0
C

E
5

2
7

A
 

{J
O

C
E

.5
29

A
 

8
0

C
t3

3
G

A
 

8
0
C

E
 .

53
1 

A

&
O

C
E

5
3
2
A

 
8

0
N

h
0

5
1

 A
 

<
jQ

M
H

U
53

b 
3
0
M

H
0
5
4
A

 
8

0
M

H
0

5
6

A

8
0

M
H

G
7

4
U

 
8 

O
N

 H
i 

0
9
 A

 
8

0
H

H
1

1
 O

A 
8 

0 
H 

H 
1 

1 
Q 

B 
S

O
M

K
1 

1 
2 

A

&
U

M
H

1 
1 

3A
 

80
M

H
1 

22
A

 
4J 

0 
M 

H 
1 

2 
3 

A 
80

M
H

1 
5U

A
 

8
0
 M

H 
10

 7
 A

d
O

rl
n
l 

6
8

A
 

8 
0 

H 
H 

1 
6 

6 
o 

80
M

H
1 

7
0
6
 

S
O

M
H

1 
o

6
A

 
£

3
M

h
1

 9
0

 A

8 
U 

M 
U 

(J 
5 
i

S
'J

M
U

O
i?

3
0
N

S
C

6
0
A

8
0

fJ
S

0
6

5
B

8 
0 
N 
S 
U
 6
 A
 

S
O
N
S
1
 5
0C
 

3
G
N
S
1
 5
23

 
8
0
N
S
1
 5
AA

3
0
N
S
1
 5
5 
A 

3
0
N
i
1
 5
9u

 
8
0
T
1
0
5
5
A

< 
5 >i

2 
5 

20 1 
5 

3C
 

1 
C 

'c 
5 

1 
5 5

1 
C 

2
5

 
2C

 
1 

5

O 1 
5 5

1
0 5

1 
0

1
0

1
0 5

1
0

1
0 5

1 
0

1 
5

2
0

1 
5

3
0

1 
5 

1
0
 

1 
5 

1 
0 

<
5

<
5 1
0

1 
5

2
0

1 
0

1
0

1
0

1
5

1 
5

1
0

1 
5

1
3

2
0

2
0

2
0 1 
5 5

1
0 5 5

1
0 30 1
0 1 
5

1
0 35 35 50 30 40 5
0

6
5

1
0

1
0

7
5 3
0 15 30 2
5

6
5 5

1
0

2
0 75 6
0 35 45 1
0

5
0 15 5
0

4
0

7
0

7
5 7
0

1
5 30 2
0 35 35

6
0

5
0

2
0 5
0 30 30 70 6
0

2
0

<
2

0
1

1
0 5
0

20 20 6
0 30 30 30 40 8
0

5
0

1
1

0

8
1

B
S

0
6

1
 A

 
8

1
O

U
0

4
o

C
 

<j
1 

D
U

C
69

A
 

81

< 
5

< 
5

1 
0

<
5 1
0 5 5

1 
5

1
0 55 1 
5

15



T
a
b
l
e
 
II
I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
q
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
AI

 a
s
k
a
-
-
c
o
n
t
i
n
u
e
a

ii.
p 
le

L
a
t
i
t
u
d
e

Lo
nc

^i
 t
ud
e

S
I 

U
U

0
7
3
A

8
1

 D
U

0
7
5
A

61
 M

II
0

0
1

 A
S 

1 
K

 n
 0

 0
 5

 A
31

 M
H

O
 4

 5
 A

8 
1 

M 
H 

0 
4 

4 
A

8 
1 

d 
H 

0 
tt 

<, 
b

8 
1 

M 
H 

U 
4 

<, 
C

81
 M

H
0

4
5

A
£1

 M
H

0
4

6
A

8
1
N

H
0
5
0
B

8 
1 

M 
H 

0 
5 

4 
0

81
 H

H
0
6
9
A

81
 M

H
0

7
2

A
81

 M
rl
1
0
2
t>

8 
1 

M 
H 

1 
U 

3 
A

8 
1 

M
 H

 1
 1

K
 A

8 
1 

N 
j 

0 
<, 

7 
A

81
 N

S
O

<
.7

o
81

 N
S

O
J
id

81
 N

S
0
6
2
A

31
 

.M 
5

0
6

 7
 A

81
 f

J
S

U
6
7
b

31
 N

S
0
7
5
A

8
1
 N

S
0
7
6
A

81
 N

S
0

7
&

B
81

 N
S

0
7

7
A

8
2
 I

-1
H

Q
57

A
8 

2 
M

 H
 0

 i
 o

 A
8

2
M

H
0

5
8

C

3
2

M
H

Q
5

9
3

8
2

M
H

0
5

9
C

8
2

M
H

0
6

0
A

3
2
M

H
C

6
U

d
8
2
 M

H
Q

6U
C

8
2
M

H
0
6
!)

B
3 

2 
M 

H 
1 

1 
A 

A
3

2
M

H
1

 1
9

A
3

2
M

H
1

 3
9

A
8

2
N

S
0

7
5

A

8
2

N
S

0
7

8
D

8
2
N

S
Q

9
U

9
3
2
N

S
G

9
U

C
8
2
N

S
1
 3

G
A

32
 N

S
1 

5
a

A

o
l

41 3
9

5
9

6
0 iO 6
0

6
0

oO 6
0

6
0

6
0

61 0
1 6
0

oO oO 6
0

6
0

6
0

6
0

61 61 o
O

6
0

6
0

6
0

61 61 61 61 61 61 61 O
l

61 6
0

fc
O

cU 61 61 6
1

C
-1 6
0

cO

5 5
5

3
51 4
3 5
2

5<
:

5
2

51 5
0 5a 51
5 2

2
0

2
0

2G 4
9

4
9 5
6

4
b

1 
2

1 
2

5 
7

5
7

5
7

5
c U 4 4 4 4 3 3 3 7

4
U 3
4

4
5 6 5

1 
a>

1 
0

3
4

3
3

5
5

3
7 15 5
9

41 21 21 21
U

3
7

2
7 2
2

3
9

5
0

51 4
3

5
2

5
2

5
2 54 52 12 1 
2

2
0 1
2

1
2 5
3

32 2
0

2
0 0 0

5
6 5
6

5
6

2
3

1
0 2 0 4

1 
5

5
2

5
2 5
5

5U

1
4
7

1
4
7

1 
4

9
1
4
9

1
4
7

1
4

8
1
4
8

1
4
8

1
4

7
1

4
7

1
4
8

1
4

7
1

4
7

1
4
7

1 
4
4

1 
<,

4
1 

4
4

1 
4
8

1
4
8

1
4

8

1
4

7
1
4
7

1 
4
7

1 
4
7

1
4
7

1
4
7

1 
4

7
1
4
7

1
4

7
1

4
7

1
4

7
1

4
7

1
4
7

1
4

7
1 

4
7

1
4

6
1
4
4

1 
4
5

1 
4
4

1
4
7

1
4
7

1 
4

7
1 

4
7

1 
4
4

1 
4
4

2
9

Z
3

21 2
4 5
4 0 0 n

5
9

5
8

1
2

5
6

1
0

1
4 3
9

4
0

4
0 2
6

2
6

2
0

5
5

4
0

4
0

21 21 21 2
4 1
2

1
2

1
2 11 11 1
0

1
0

1
0

5
1

2
0 0

1 
2

21 1 
7

3
0

3
0

5
6

41

0
4
8

5
6

1
8

2
9

4
8

4
8

4
8 5
2 0

4
0 3
8

2
5

5
0

4
5 7 9

41 41 4
9 7

3
0

3
0 5

3
0

3
0 5

41 4
0

4
0

2
0

2
0 a 3 8

2f
a

3
3

3
0

1
8

2
0 1 
2 5 5

5
3

4
6

F
e
-p

c
 t

 .
s 1
.0

0
1 

.0
0

1
0

.0
0

5
.0

0
1 

.0
0

2
.0

0
.7

0
.5

0
2
.0

0
3
.0

0

2
.0

0
1 
.0

0
1 

.0
0

5
.0

0
2

.0
0

2
.0

0
2
.0

0
1 

.0
0

5
.0

0
2

.0
0

1 
.0

0
2

.0
0

2
.0

0
. 

3
0

. 
7
0

1 
.0

0
.3

0
.7

0
.5

0
.7

0

.5
0

1 
.0

0
.7

0
2

.0
0

2
.0

0

1
.5

0
2

.0
0

1
.0

0
.7

0
1 

.0
0

1 
.0

0
1 
.0

0
1

.5
0

2
.0

0
1 
.0

0

M
g
-p

c
t 

.
s

.2
0

.0
7

1
0

. 
U

U
2

.0
0

.1
U

.5
0

. 
1 

u
.0

2
.3

u
.7

0

2
.0

0
.2

U
.1

 
U

3
.0

0
.1

0

.1
0

.2
u

.1
0

3
.0

L
2
.U

O

.1
0

2
.0

0
1 

.0
0

.3
U

.3
0

.2
u

.3
0

.1
5

.1
0

.2
0

.1
0

.0
5

.0
7

.0
3

.0
5

.7
0

.5
0

.5
0

.3
0

.0
5

.2
0

.7
U

1 
. 

JU
1 

.O
J

.1
U

C
a

-p
c
 t

 .
s

.1
5

.1
0

1
0
.0

0
2

.U
O

.7
0

1 
.0

0
.3

0
.2

0
1 
.0

0
2
.0

0

2
.0

0
.5

0
.3

0
3

.0
0

.7
0

.5
0

.5
0

.2
0

2
.0

0
2
.0

0

.3
0

2
.0

0
2
.0

0
.3

0
.1

0

.1
0

.1
0

.1
0

.5
0

.1
0

.0
5

<
.0

5
.0

7
<

.0
5

<
.0

5

  
.2

0
1 

.0
0

.5
0

.3
0

.1
0

.5
0

.7
0

1 
.0

0
.5

0
.3

0

f 
i-
p

c
 t

 .
s .2

0
0

,1
0
0

1 
.0

0
0

.3
0

0
.2

0
0

.3
0
0

.0
5

0
.0

3
0

.3
0
0

.5
0
0

.1
5
0

.1
0

0
.1

0
0

.5
0

0
.2

0
0

.2
0

0
.2

0
0

. 
1

0
0

.5
0
0

.2
0

0

.2
0

0
.1

5
0

.1
5
0

.1
0
0

.2
0

0
-

.2
0
0

.1
0
0

.0
5

0
.0

7
0

.0
7

0

.0
7
0

.0
7

0
.0

5
0

.0
5
0

.0
2
0

.1
5

0
.2

0
0

.0
5

0
.0

5
0

.0
5

0

.1
0

0
.0

7
0

.1
0

0
.2

0
0

.0
7

0

M
n
-p

p
m

s

5
0

0
2
0
0

1 
/G

O
O

7
0

0
1

5
0

7
0
0

1
5
0

2
0
0

7
0
0

7
0

0

5
0
0

5
0
0

2
0
0

1
/5

0
0

5
0
0

5
0
0

2
0

0
2
0
0

1
/5

0
0

7
0
0

5
0
0

7
0
0

5
0
0

1
0
0

1
0

0

1
0

0
7

0
1

0
0

7
0

1
0
0

7
0

1
5
0

1
0
0

1
0

0
5
0

2
0
0

7
0
0

3
0

0
2
0
0

1
5
0

2
0
0

1
5
0

3
0
0

5
0
0

3
0
0

A
g

-p
p

m
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N 
'

.5
1

0
.0 N N N N

<
.5 N N N N

< 
.5

A
s
-p

p
 m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
<

2
0

0
2

/0
0

0 N N N N N N N N N N

A
u
-p

p
m

s

N N N N N N M N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-p

p
m

~ 
S

2
0

1
0

<1
 0 1
0

2
0

<1
 0

<1
 0

<1
 0

<1
 0

<1
 0 1
0

<1
 0 5
0

1
0

<1
 0

<1
 0

0
0 3
0

5
0

2
0 N

2
0

1
0

0
1
0

0
0 3
0

1
0

0
0 1
5 1
0

0
0 1
5

1
0

1 
5

1
0

5
0

1 
5

1 
5

1
0

1
0

3
0

0
0

0
0

O
O 1 

5



f
a
b
l
e
 
11

1.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A 

I a
s
k
d
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

b 
a-

B 
i
-
p
p
m

81
 D

0
0
7
3
A

31
 D

0
0

7
5

A
3 

1 
M 

H 
3 

J 
1 

A
8

1
M

H
0

0
5

A
6 

1 
M 

H 
0 

4 
3 

A

81
 M

H
G

44
A

81
 M

 H
 0

 4
 ii

 a
8 

1 
K 

H 
0 

<, 
<. 

C
8 

1 
M 

H 
0 

4 
5 

A
81

 M
H

0
4
6
A

81
 M

n
0
5
u
B

81
 M

H
O

 5
^,

0
81

 M
H

0
6

9
A

8 
1 

M 
H 

C 
7 

2 
A

8
!H

H
l0

2
b

8
1

M
H

1
0

3
A

8
1
 M

H
1 

0
4
 A

(4
1 

N
S

0
4
7
A

8 
1 

N 
S 

0 
4 

7 
0

81
 N

S
0

5
3

B

8
1
N

S
0
6
2
A

81
 N

S
O

o
?
A

£
K

.S
G

o
7
b

8
1
N

S
0
7
5
A

81
 N

S
0
7
G

A

81
 N

S
0
7
o
6

8
1
N

S
0
7
7
A

8
2

M
H

0
5

7
A

82
 M

M
 0

5
 d

A
<J

2M
H

G
5d

C

8
2
M

H
0
5
9
b

8
2

M
H

0
5

9
C

8
2
M

H
0
6
0
A

2
2
M

H
O

b
O

u
8
2
M

H
0
6
0
C

8
2
M

H
0
6
5
B

6 
2 

M 
H 

1 
U

 A
82

M
H

1 
1

9
A

82
M

H
1 

39
A

8
2
N

S
0
7
5
A

8
2
N

S
0
7
d
O

8
2

N
S

0
9

0
L

)
8
2
N

S
0
9
0
C

0
2
N

S
1
 3

0
A

3
2

N
S

1
5

8
A

7
0

0
7

0
0

3
0

7
0

0
1 

/U
O

L

7
0

0
1
0
0 N

1 
/O

O
O

1 
/O

O
O

2
0

0
7
0
0

1
/5

0
0

7
0

0
>

5
/0

0
0

>
b
/0

0
0

>
5
,0

0
0

1 
/5

0
0

7
0
0

3
0

0

1 
/iJ

O
O

3o
O

5
0

0
JU

O
2
0
0 rj

5
0

7
0
0

1
0
0

2
0

0

5
0
0

1
/5

0
0

3
0
0

2
0

0
7

0
0

2
0
0

2C
O

1
0
0

5
0

0
3

0
0

1
5

u
1
5
0

1
0
0

7
0

0
JO

J

2
.0

1
.0 iM

<1
 .

0
2

.0

1 
.0

2
.0

7
.0

3
.0

1 
.0

1
.0

1
.0

2
.0

1
.0

2
.0

1
.0

5
.0

1
.0

1
.0

1 
.0

1 
.0

1
.0

1 
.0

2
.0

2
.0

5
.0

2
.0

1
.5

2
.0

2
.0

1 
.0

2
.0

1
.5

<1
 .

 0
<1

 .
0

1 
.0

1 
.0

1
.0

1
.5

1 
.5

1 
.5

1 
.5

1 
.0

<1
 .

C
1 
.0

N N N N N N N
20
 N N N N N N N N N N N

C 
a
-
p
p
m

s

N N N N N N N N N (4 N N N U N N N N N N N N i« N N M N N N N N N N N
<
2
0 N N N N N N N N N N

C 
o
-
p
p
m

s

5 5
30 20
N 5 N N 5

15 20
N N

5
0 5 5
10 10 30 20

5
1 
5

20 10 N

10
N N N N N

<5
N N N

10 10
7 N N N

<5 15 15
N

C 
r
-
p
p
m
 

s

2
0 N

3
0
0
 

1
0
0 N

10
 N N

20
 

50

1
5
0 N N

2
0
0
 N N N N

20
 

1 
50

N
1 
00

1
0
0 N N N N N N N N N N

2
0
 N

0
0
 N

2
0 30 50

C 
u-

pp
rc

 
s

5 5
50

 5
<5 20 20 30
5

30 <5
5 

<5 30 10 <5
 5

10 30 50 <5
 

<5
5 N N

10
 5

<5
 

<5
 

<5

N
<5

 
<5 70

7
0
0 N

15
 

20
 

<5
  0
0
0 2
0
 

50
 

10
 

1U
 

<5

10

L
a
-p

p
m

s

N N N N
2

0 N N N

2
0 2
0 N N N N N N N N N N N N N N N N N N

5
0 N

5
0 N

2
0 N

5
0 N N N N N N N N

2
0

1
0
0

M
o

-p
p

m
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N 5 N N N N N N N N N N

N
b
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

2
0

N 
i
-
p
p
m
 

s

5 5
70

 
30
 

<5 <5
 

<5 <5 10 20

1
0
0 5 5

50
5 5 5 5

10
1
0
0 5

1
0
0

1
5
0 5 5 5 5

<5
 

<5
N N 

<5
N 

<5
N 7 

<5 10
 7 N

<5 20 70 10
5



fa
c
ie

 
I
I
I
.
 

C
h

e
m

ic
a

l 
Q

d
ta

 
fo

r 
ro

c
k
 

s
a
m

p
le

s
* 

C
h
u
y
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t*

 
A

I 
a
s
k
a
--

c
o
n
ti
n
u
e
a

S
a

m
p

le

8
1

O
U

U
7

3
A

 
<3

1 
D

U
0
7
5
A

 
8
1
M

H
0
0
1
A

 
8
1
M

riO
O

S
A

 
81

P 
0 

- 
p 

v 
m

8
1
M

H
0
4
4
A

 
81

 M
 ri

 U
 4

 L
, b

 
81

 M
 h

 0
 4

 <.
 C

 
81

 M
 H

 U
 4

 5
 A

 
8

1
M

H
0

4
6

A

2
1

M
H

Q
5

0
a

 
81

 M
H

O
 5

4
0
 

8
1

M
n

0
6

9
A

 
8
1
M

H
0
7
2
A

 
3
1
M

H
1
0
2
3

8
1

M
H

1
0

3
A

 
81

 M
 H

 1 
b 

A 
A 

6
1

N
S

0
4

7
A

 
3
1
N

S
0
4
7
b
 

3
1
N

S
0
5
3
b

8
1

N
S

J
6

2
A

 
8
1
U

S
0
6
7
A

3
1

N
S

0
7

5
A

 
8

1
N

S
0

7
6

A

£1 31
 U

S
O

 7
7 

A
3 

2 
H 

H 
0 

5 
? 

A

82
M

ri
05

hC

8
2
d
H

0
5
9
C

 
8
2
M

n
0
6
G

A
 

8
2

M
H

0
6

U
B

 
8

2
N

H
O

o
u

C

8
2

M
H

0
6

b
t3

 
8 

2 
M 

H 
1 
K

 A
 

82
N

.u
1 

19
A

 
8
2
,1

rl
1
 3

9
A

 
8

2
N

S
0

7
5

A

bO
 

5
u

0
0 20

 
7U

 
7U

 
30

 
30

0
0 5
0

5
0 1
0

20 3U
 

5
0

 
3U

 
2
0
 

2U 1
0

8
2
N

S
C

V
O

C
 

8
2

N
S

1
3

0
A

 
8
2
 N

b
1

5
8

A

fj N

<
1 

U

1
0

0
0

1 
,5

0
0 N 

1
0 20 10 10 1
0 30 70

S
b

-p
p

m
 

s

N N

2
0

0
 M N N
 N

S 
c
-p

p
m

a 
n

-p
p

m
s

S 
r-

p
p

m
 

S

5 5
20 10
5 15 N N

15 15

5 5 5
30 15 10 5 5
30 10

5
10 10
S 7

10 N 5 5 5

<5
5

<5 <5
5 7

20
5

<5
5 7 5 7

15
7

10
N N N N N N N N N N N N N N N N N N N N N N nl N N N N

0
0 N N N N
0
0 N N N N N N N N N N
1 
5

N N
1
0
0

2
0
0 N N N N

1 
0
0

1 
0
0

7
0
0 N N

2
0
0

3
0
0

3
0
0

S
O
O N

3
0
0

1 
,
0
0
0 N

7
0
0

7
0
0

2
0
0 N N N

1
0
0

2
0
0

1
0
0 N N N N N

2
0
0

2
0
0

3
0
0

2
0
0 N N

7
0
0

7
0
0

2
0
0

1
0
0

V
-p

p
m

s

50 20
20

0
1 

0
0 1
0

7
0

1
0

1
0

5
0

1
0

0 70 20 10
30

0 20 20 30 1
0

20
0

1
0
0 20

1
0
0

1
0
0 3
0 5
0

7
0 3
0

1
0 15 20 1
5

1
0

0
0 1
0 1
0 50 50 20 20

0
0 3
0 3
0

50 7
0

0
0

W
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N
 

'

N N N N N N N N N N N N N N N N N N N N N N N

Y
-
p
p
m

S

3
0 30 50 10 50 30 50 50 50 50

N
50 70 50 3
0 3
0 30 30 30 20 50
N N

30 50 70 30 20 50 30 2
0 30 20 20

2
0
0 15 10
N

<
1
0 20 30
N

<
1
0 50 50

Z
n

-p
p

m
 

s
Z 

r-
p
p
m

 
s

T 
h
-p

p
m

 
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
5
0
0 N N N N N N N N N N

1
0
0

1
5
0

10
0 70

2
0
0

10
0 50 30

20
0

10
0

10
0

15
0

20
0

1
5
0

3
0
0

1
5
0

50
0 50

1
5
0

1
0
0

20
0

1
0
0

1
0
0

10
0

15
0

2
0
0

10
0 70

10
0

1
0
0 70

10
0 70 70 20 50 70 50 30 70 70 30 30 50 70

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
O
O
O



Ta
bl

e 
II
I.
 

C
h
e
m
i
c
a
l
 
da

ta
 
fo

r 
ro
ck
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 
A
l
a
s
k
a
 
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

8
1
D

b
u
7
3
A

 
8

1
D

U
G

7
S

A
 

8 
1 

M 
H 

0 
U

1 
A 

8 
1 

M 
H 

Q 
L 

b 
A 

8
1
M

H
O

A
3
A

3
1
 I

'.H
J
A

A
A

81 81 8
1

M
H

0
4

5
A

8
1

M
H

O
A

6
A

8
1

M
H

0
5

0
B

 
8

1
M

H
0

5
A

D
 

8
1

M
H

G
6

9
A

 
81

 H
 H

 0
 7

 i
 A

 
8

1
M

H
1

0
2

B

C 
u 

- 
p 

p 
m 

aa
P

b
-p

p
m

 
a 

a
Z 
n
-p

p
m

 
a 

a

5
3C

 
3G

 
< 

5

1 
5 

2C
 

5 
5 5 

2
5

<
5

1 
5 

1 
G

1 
5

1
0 5 5 5 5

1
0 1 
0 5 5

<
5

 5 5
<

5 5

20 30 55 50
5

55 10
5

5
0

7
0 20 20 30 30 15

S
b

-p
p

m
 

aa
A

s
-p

p
m

 
c 

m
E

Q
U

IV
 

U

2
0

A
O

A
u

-p
p

m
 

aa

N N N N
 

N N N
 

N
 

N
 N N
 

N N
 N .M

A
s
-p

p
m

 
aa

C 
d

-p
p

m
 

aa

CO
 

*0 CO

81
 H

H
1
0
3
A

 
3

1
M

H
1

U
4

A
 

81
 N

S
Q

47
A

 
31

 (
JS

O
A

76

81
 N

S
0

6
2

A
 

61
 N

S
0
6
7
A

 
8 

1 
N 

S 
0 

6 
7 

d 
81

T
JS

G
75

A
 

81
 N

S
U

76
A

31
 N

S
J7

7
A

 
3

2
M

H
0

5
7

A
 

8
2

M
H

0
5

iA
 

3
2
M

H
0
5
8
C

8
2
H

H
U

5
9
a
 

8
2

M
H

0
5

9
C

 
8

2
M

H
0

6
0

A
 

8
2
M

h
0
6
U

d
 

8
2

M
H

0
6

0
C

8
2
i1

h
1
 1

 A
A

 
8

2
H

H
1

 1
9A

 
82

M
H

1 
39

A
 

8
2

N
S

0
7

5
A

8
2

N
S

0
7

8
0

 
8
2
lJ

S
0
9
0
b
 

8
2
N

S
0
9
U

C
 

&
2

N
S

1
3

0
A

 
8 

2 
N 

S 
1 

5 
a 

A

N 5
  2

U
L

 
2C

 
5C

,\
< 

5 
O 1 

C 5

N N

1
0

1 
5 5

2
0 5 5 5 5

<
5

 
<

5

30 30
 

AO
 

80
 

30 2
5 AO 30 1 
0 5

15 55 15 1
0 1
0 1
0

15 2
0 15

3
8
0 30

 
A

5 
35 30

 
AO 3
5
 

15
 

A
O

 
8
0
 

1 
5

2
.0

 
N N N

2
.U

2
.0

3
.0

1
8
.0

7
.0

 
N N U N

3
.0

 
2

.0
3

.0
 

N N

N
 

N
 

N
 N N N
 N N
 

N
 

N N N
 N N
 

N N N N N .2
0

"N
 

<
5

 
<

5 N
 N N

A
O

 
2
*0

0
0 <
5 N

 N N N

15
N

15
<

1
0 1
0

N N
 

N N
 N N N .8 N .1
 

.2
 

.1 N N
 N N
 .1



T
a
b
l
e
 
II

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 

A 
l
a
s
k
a
-
-
c
a
n
t
i
n
u
e
a

S
a
m
p
l
e

L 
dt

 i
 t
ud
e

L 
o 
n 
u 

i 
tu
de

F
e
-
p
c
 t

 
s

M
g
-
p
c
t

s
C
a
-
p
c
 t
, 

s
T
i
-
p
c
t

s
M 
n 
- 
p 
p 
m

s
A
g
-
p
 p
ro
 

s
As

-p
po

n 
s

A
u
-
p
p
m

S

B
-
p
p
m
 

S

I
K
-
-
I
g
n
e
o
u
s
 
R
o
c
k
s
 
of

 
K
a
y
a
k
 
Is

la
nd

-

CO

S
O
M
h
l
 5
7A

8
U
M
H
1
 5
C.
A

6 
0 

( ! 
H 

1 
5 
6 
C

8 
0 
M 
H 

1 
5 
9 
A

8
0
M
H
1
 o
GA

8
Q
T
I
O
<
o
A

8
Q
M
H
0
5
1
 E

8
U
H
H
0
5
2
U

3
0
K
H
1
1
3
C

8
0
M
H
1
 5
1 

A
8
0
M
H
1
 6
9A

8
U
N
S
1
 3
u
A

8
U
M
S
1
4
9
A

81
 B
S
O
U
7
b

dl
uS
Ou
aA

bl
 B
S
0
1
0
U

81
 D
U
0
7
2
A

81
 D
U
0
7
2
E

8 
1 
H 
H 
0 
5 
4 
A

81
 H
H
0
5
4
E

81
 M
H
0
5
7
A

8 
1 
M
h
u
7
U
b

8 
1 

(1 
HO
 7
0 

C
8
1
M
M
0
7
3
A

8
1
M
H
1
G
3
A

8 
1 

r, 
S 
G 
7 
5 
A

81
 N
S
0
8
2
A

81
 N
S
G
3
8
A

81
 .
JS

08
9A

8 
2 
H 
H 
0 
0 
d 
Q

8
2
M
H
0
0
9
B

4
2
M
H
0
5
9
A

8 
2 
M 
h 

1 
0 

1 
A

82
NS

L!
09

b
8
2
N
S
O
U
9
C

8
2
N
S
G
0
9
0

3
1
M
H
0
7
0
A

81
 M
H
0
7
0
D

81
 M
H
0
7
3
d

59 5 
/

59 59 59 59 60 60 eo 6
0 60 60 60 60 60 60 61 0
1 60 60 60 61 61 61 60 o1 61 61 61 6U 60 61 60 cO 60 oU t1 61 6
1

4o 43 4b 4 
f

47 59 25 25 !>'
)

43 42 39 44
4 4 4 5 5

51 51 <. 
J 4 4 5

49
5 4 4 5

42 41

4
50 55 55 55

4 14 5

2
6 2U 2U 55 34 40 25 29 54 35 46 5b 57 12 21 25 32 32 22 22 34 19 19 35 Id 22 42 33 41
0

55

3 2
25 25 25 1 
9

19 35

1 
44

1 
44

1 
44

14
4

14
4

1 
44

14
8

14
8

1 
46

14
6

14
5

1 
46

1 
46

14
9

14
9

14
9

14
7

14
7

1 
47

14
7

14
7

14
7

14
7

1 
47 14
7

14
7

14
7

14
7

14
7

14
5

14
5

1 
47

14
7

1 
46

1 
46

1 
46 14
7

1 
47

1 
47

34 34 j4 35 35 12

5 4
1 

3
21 28 1 

1
19 9 9
10 27 27 56 56 55 29 29 27 55 28 10 28 23 30 30 1 

1
56
5 5 5

29 29 27

3U 43 4o 1 
1

39 25

0
31 41 1 
4

10 36 40 4U 40
0

10 1U 33 38 30 1 
1

1 
1

19 42 14

0
50 40
9

18 20 32 2a 28 28 1 
1

1 
1

19

1 
.0

0
1 
.0

0
1 
.U
O

1 
.5
0

1 
.O

U

3
.
0
0

.5
U

.5
0

.5
0

.3
0

.3
0

3
.
0
J

I
M
-
-
G
a
b
b
r
o
 
a
n
a
 
M
a
f
i
c

5
.
0
0

5
.
0
0

5
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

2
.
0
0

5
.
0
0

1
0
.
0
0

3
.
0
0

7
.
0
U

1
0
.
0
0

1
0
.
0
0

5
.
0
0

1
0
.
0
0

7
.
0
0

7
.
0
0

5
.
0
0

7
.
0
0

7
.
0
0
 

'

7
.
0
0

7
.
0
0

7
.
0
0

1
.
5
0

2
.
0
0

7
.
U
O

3
.
0
0

2
.
0
0

2
.
0
0

1 
.0
0 I
P
M
-
-

1
0
.
0
0

10
. 
UO

1
0
.
0
0

5
.
0
0

3
.
0
0

5
.
0
0

5
.
0
0

5
.
0
0

3
.
U
O

3
.
U
O

1 
0
.
0
0

1
0
.
0
0

10
. 
U
O

1
0
.
0
0

1
0
.
0
0

10
. 
UU

1 
.U

O
2
.
0
U

1
0
.
0
0

10
. 
UO

5 
.0

0
3
.
U
O

5
.
0
0

1
0
.
0
0

10
. 
UO

2
.
0
0

.1
0

.5
0

.5
0

2
.
U
U

5
.
0
0

3
.
0
0

3
.
0
u

M
i
n
e
r
a
l
i
z
a
t
i
o
n

10
. 
d
O

1
0
.
0
0

10
. 
U
u

1 
.5

0
1
.
5
0

1 
.5

0
1 
.
5
0

1 
.0

0

2
.
0
0

PI
 u
t
o
n
i

7
.
0
0

3
.
0
0

5
.
0
0

5.
 C
O

7
.
0
0

5.
 C
O

5
.
0
0

2
0
.
0
0

1
0
.
0
0

.0
5

7
.
0
0

5
.
0
0

5
.
0
0

2
.
0
0

2
.
0
0

5
.
0
0

1
0
.
0
0

5
.
0
0

5
.
0
0

3
.
0
0

5
.
0
0

2
0
.
0
0

2
.
0
0

2.
 G
O

2
.
0
0

<
.
0
5

3
.
0
0

.
2
0

<
.
0
5

.1
0

w
i
t
h
i
n

1
U
.
C
O

1
0
.
0
0

3
.
0
0

.
1
0
0

.
1
0
0

.
1
0
0

.
0
7
0

.
C
7
U

>1
 .
0
0
0

c 
P
h
a
s
e
s

.
3
0
0

.
2
0
0

.
2
0
U

.
2
0
0

.
1
0
0

.
1
5
0

.
2
0
0

.
2
0
0

.
5
0
0

<
.
0
0
2

.
5
0
0

. 
5
0
0

.
2
0
0

.
5
0
0

1 
.
0
0
0

.
7
0
0

.
2
0
0

.
5
0
0

.
5
0
0

.
7
0
0

1 
.
0
0
0

.
0
5
0

.
7
0
0

.1
 5
0

.
1
5
0

.
0
5
0

.
3
0
0

.
0
0
3

.
0
0
3

.
0
0
2

PI
 u
t 
on

s-

.
2
0
0

.
2
0
0

.
3
0
0

3
0
0

2
0
0

20
0

30
0

2
0
0

50
0

1
/
5
0
0
 

1
/
5
0
0
 

1
/
0
0
0
 

50
0 

1
/
0
0
0

1
/
0
0
0

7
0
0

1
/
0
0
0

2
/
0
0
0

7
0
0

1 
/
O
O
O
 

1
/
0
0
0
 

2
/
0
0
0
 

1
/
0
0
0
 

2
/
0
0
0

1
/
5
0
0
 

1
/
0
0
0
 

1
/
0
0
0
 

1
/
5
0
0
 

1
/
5
0
0

1
/
5
0
0

1
/
5
0
0

1
/
0
0
0

2
0
0

30
0

1
/
0
0
0

1
/
0
0
0

2
U
O

3
0
0

2
0
0

1
/
0
0
0
 

1
/
0
0
0
 

1
/
5
0
0

.5 .5
 

N

N N N N N N M N N N N N N N N N N N N N N N N N N N N N N N

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

10 10 10 10 10 10 10
 

:1
0 

30 15 1 
5

50 20 30 10 20 10 10 30 50 10 70 70 10 10 10

N N
7
0
0

10 1 
5

50



T
a
b
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
o

a
ta

 
fo

r 
ro

c
k
 

s
a

m
p

le
s
/ 

C
h
u
y
a
c
h
 

N
a
ti
o
n
a
l 

F
o

re
s

t*
 

A 
la

s
k
a

--
c
o

n
ti
n

u
e

d

S
a

m
p

le
d
d
-p

p
rn

 
d 

e
-p

p
rn

B 
i -

p
p

m
 

s
C 

o
-p

p
m

 
S

C 
o

-p
p

m
 

s
C 

r-
p
p
m

 
s

C 
u
-p

p
m

 
s

L
a
-p

p
m

 
s

M
o
-p

p
m

s
N

b
-p

p
m

 
s

N
1
-p

p
m

 
S

lK
--

Ig
n

e
o

u
s
 

R
o
c
k
s
 

o
f 

K
a

y
a

k
 

Is
I 
a

n
d

--
c
o

n
ti
n

u
e

d

8
G

M
H

1
5
7
A

 
8

0
K

H
 1

 5
oA

 
8 

0 
M 

h 
1 

b 
3 

C 
8 

0 
M 

ri 
1 

5 
v 

A 
8
0
M

H
1
O

U
A

8
0

T
IC

H
5

A

8
0
M

H
0
5
1
 E

 
8
0
M

H
0
5
2
0
 

80
M

H
1 

13
C

 
& 

0 
M 

H 
1 

5 
1 

A 
80

M
H

1 
<d

9A

3
0
N

S
1
 3

G
A

 
3
Q

.N
S

U
9
A

 
81

 b
S

u
G

7
6

 
81

 B
S

O
G

dA
 

81
 U

S
O

IO
fa

<J
1 

i)U
u7

<:
:A

 
81

 
C

U
G

72
E

 
81

 M
H

U
iA

A
 

61
 M

H
G

54
E

 
81 81

 M
H

0
7
u
b
 

81
 M

H
Q

7U
C

 
81

 M
 H

U
M

 A
 

8 
1 

H 
H 

1 
U 

3 
A 

£1
 N

S
J7

5
A

8
1 81
 N

S
0
8
8
A

81
 N

S
U

8
9
A

8
2
M

H
G

O
o
d

8
2
M

H
d
O

<
/0

S
2
M

H
O

b
9
A

 
8 

2 
M 

H 
1 

U 
1 

A 
6

2
N

S
O

U
V

5
 

8
2
;J

b
G

0
9
C

 
.8

2
N

S
U

U
9
D

81
 H

H
Q

7
0
A

 
81

M
H

G
7U

D
 

81
 M

H
U

7.
S

e)

7Q
U

 
t>

Q
G

 
7

JG
 

5U
U

 
3

0
b

1 
/5

0
G

5G
O 

1
5
U
 

S
O
U
 

70
 

1
U
O

70
2
0
0 A N

2
0

U
 

1
0
'J

1
.0

1 
.0

1 .
 u

1 
.U

1
.0

10
0 50

50
0 5U

2
0
0

10
0

2
G
G 30 2J 20

30
0

70
0

20
U

70
0

bO
Q

20
0

10
0

3
0
0 70

N n N N N N N N N n N N N
1
.
0

U N (4 N
<1

 .
G

N N N
2
.
0
 

1 
.5

1 
.0 N N

,-J u N [J N N I
M
  

N N N N N N N n u N N N N N N N N N N N N N N .N N N U n N N

I
P
M

M N N

N N N N N N

G
o
o
b
 r
 o
 
a
n
d

N N N N N N \4 N N N N N N N (4 N (4 N [4 N N U N N N N N ;, U N

-
-
M
i
n
e
r
a
l
 i I'M N iM

N N N N N

30

M
a
f
 i
c 

P
l
u
t
o
n
i

50 50 50 50 50 50 30 50 SO
15

0

5
0 30 70 20 70 50 7
0 50 50 70 30 10 50
7

10 20 30 30 30 20

z
a
t
i
o
n
 
w
i
t
h
i
n

1 
50

2
0
0

S
C
O

10 10
<
1
0 10
N

3
0
0

c 
P
h
a
s
e
s

7
0
0

1 
0
0

2
0
0

1 
00

7
0
0

1 
/
O
O
O

1 
50

7
0
0 70

3
/
0
0
0

5
0
0

5
0
C

5
0
0 50 20

2
0
0

5
0
0

1 
50 70

1
5
0

1 
50

1 
50 20 15 30

N
1 
50

1
/
0
0
0

2
0
0

3
0
0

PI
 u
t 
o
n
s
-

5
0
0

5
0
0

1
5
0

20
5

<5 15
7

30

-
-
c
o
n
t
i
n
u
e
d 30 20 70 15

5

20 30
5

50
0 1 
5

1
0
0 30 30 30 30 50

3
0
0 3'
0

20
1
0
0 50 <5

20
'0 10 20 <5 20
5

15 10

-
c
o
n
t
i
n
u
e
d

3
/
0
0
0

3
/
0
0
0

1 
/
O
O
O

N N
 N N N

70

N N

<
2
0
 N N N N N N N N
 

N
 

N N N N N
 N N
 N N N

5
0

 N
20 20

N N N N

N N

3
0

N N
 

N N N

2
0

1
0

1
0 7

1
0 7

1
0
0

N N N N N N N N N N N N M N N N N N N N N b N N N N N N N N

50 30
10

0
10
0

10
0

10
0 50

30
0

10
0

3
/
0
0
0

1
5
0 50

1
0
0 20
5

10
0

1 
/
O
O
O 70 30 50 30 20
5

10 10

5
30

50
0

30
0

20
0

5
/0

0
0

 
3

/0
0

0
 

2
/0

0
0



F
a

o
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
d

<
it
a

 
fo

r 
ro

c
k
 

s
a
m

p
le

s
/ 

C
h
u
g
a
c
n
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A

I 
a

s 
k
a
--

 c
 o

n
 t
 i

 n
u

e
d

S
a

m
p

le

d
O

M
H

l5
7

 A
 

80
M

H
1 

5d
A

 
8
0
M

H
1
5
6
C

 
8

0
M

H
1

5
9

A
 

8
0

M
H

1
6

0
A

8
0

T
1

0
A

5
A

8
0

M
h

0
5

1
 E

 
6

0
M

H
0

5
2

b
 

8
0

M
H

1
 1

 3
C

 
80

M
H

1 
51

 A
 

80
M

H
1 

8
9

A

8
0

N
S

1
 3

0
A

 
8
0
N

S
1
 A

9A
 

81
 B

S
0

0
7

0
 

81
 d

S
G

O
bA

 
31

 a
S

0
1

0
b

81
 D

0
3
7
2
A

 
31

 O
U

0
7
2
E

 
31

 M
H

0
5

4
A

 
81

 M
rt

O
S

^E
 

31
 M

H
0

5
7

A

81 81
 H

rl
0
7
0
C

 
81

 M
H

U
73

A
 

81
 M

rt1
 0

3
A

 
8 

1 
N 

S 
0 

7 
5 

A

81
 N

S
0
3
2
A

 
81

 N
S

0
8

3
A

81
 N

S
0
3
V

A
 

8
2
M

H
0
0
3
3
 

3
2
K

H
0
0
9
B

82
 M

H
0

5
9

A
 

3 
<> 

M 
H 

1 
0 

1 
A 

J2
N

S
U

0
9

U
 

8
2
N

S
O

O
V

I

1
0
 

1U
 

1U
 

10

3
1
M

H
0
7
JA

 
3
1
M

H
0
7
0
D

 
81

1
0 N

1
0
 

10
 

1 
0

10 10
f; N N

1 
0 

10
 

lu
 

3
0

 
10 1
0
 

1
0
 

10
 

1C
 

1
0

10
N

2
0 N

1 
5 N N N

1 
U

 
1
0

S
b
-p

p
m

 
s

S 
c
-p

p
m

s

<
5 N N U N

2
0

S 
n 
- 

p 
p 

ni
s

IK
--

 I
g

n
e

o
u

s N N N N N N

IM
--

u
3

b
b

 r
o
 

a
n

a

7
0

5
0

50 70 50 50 30 50 7
0 10 3
0 30 30 15 30 30 30 30 3
0 20 30 10 3
0 7

15

5
2

0 5 5
<

5 30 3
0 3
0

N N N N N N N N N N N M N N N ,\ N N N N N N N N N N N N N i-l

IP
M

--
M

in
e
ra

l 
i

N N U

S 
r-

p
p

m
s

S
o

c
k
s
 

o
f 

K
a

y
a

k

1 
/O

O
O

1 
/O

O
O

1 
/O

O
O

7
0

0
7

0
0

1 
/O

O
O

M
a 

f 
i 

c 
P 

I 
u

t 
o

n
 i

2
0

0
2

0
0

<
1 

0
0

2
0
0

2
0

0

1
0
0

1
0

0 N N N

2
0
0

3
0
0

2
0

0
2

JO
3

0
0

2
0

0
2

0
0

5
0

0
2

0
0

5
0

0

3
0

0
1
/0

0
0

3
0

0 N N N
1 

5
0 N N N

z
a

ti
o

n
 

w
it
h
in

2
0

0
2

0
0

2C
O

V
-p

p
m

s
W

-p
p

 m
s

Y
-p

p
m

s

Is
la

n
d
  
 c

o
n
ti
n
u
e
d

5
0

50 3
0

3
0 15 7
0

c 
P

h
a
s
e
s
--

3
0
0

3
0
0

2
0

0
2

0
0

2
0

0

2
0
0

2
0
0

3
0

0
5
0
0 5
0

3
0
0

3
0
0

5
0

0
1
0
0

2
0

0

3
0
0

3
0
0

3
0

0
2

0
0

3
0
0

3
0
0

1
0
0

2
0
0 7
0

1
0
0 10

 1
5
0 2
0 2
0 15

N N N N N N

c
o

n
 t
 i

 n
u

e
d

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N N N N N

3
0 15 1
0

2
0 15 2
0

2
0

1 
5

1
0

2
0 N

2
0

3
0

1
5 5
0

7
0

5
0

2
0

2
0

2
0

3
0 5
0

1
0

5
0

2
0

2
0

3
0 3
0 N N N

P
lu

to
n

s
--

c
o

n
ti
 n

u
e
d

3
0
0

3
0

0
3
0
0

N N N

1
0 1
0

2
0

Z 
n
-p

p
m

s
Z

r-
p
p
m

s

7
0

5
0

5
0

5
0

5
0

20
0

<
2
0
0 N

<
2
0
0

<2
00

<
2
0
0 N

20
0 N N

<
2
0
0 N N N N N N N N N N N N N N N N N N N N

20 20 70
<1

0 20 15 20
N N N

10
0

20
0 N

10
0

10
0

10
0 50 50 20 50

10
0 N

15
0 70 70

15
0 50 N N N N N

3
0

T
h

-p
p

m
 

s



T
a
b
l
e
 
II

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 

fo
r 

r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
u
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 

A 
I 
a
s
k
a
-
-
c
o
n
t
i
n
u
e
a

S
a
m
p
l
e

C 
u
-p

p
m

 
aa

P
b
-p

p
m

 
a 

a
Z

n
-p

p
m

 
a 

a
S

b
-p

p
m

 
a

a
A

s~
 p

 
c 

m
E

Q
U

IV
 

U

5
7
A

 
d
O

M
H

1
id

A
 

a
O

i-
iH

l 
56

C
 

8
U

M
H

1
5
 y

A
 

8G
M

H
1 

oO
A

S
O

T 
I0

4
b
A

8
0
M
H
0
5
1
 t
 

8
0
M
H
0
5
2
&
 

8
0
M
H
1
 1

 3
C 

3 
0 
H 
H 

1 
5 

1 
A 

8
0
M
H
1
 3
9A

8Q
N

S
1 

3G
A

 
8
0
N

S
1
4
9
A

 
81

 B
S

0
0

7
6

 
81

 d
S

O
U

tt
A

 
81

 f
a

b
O

IQ
b

81
 D

U
0
7
2
A

 
81

 D
U

0
7
2
E

 
81

 H
H

0
5

4
A

 
81

 .
'1

H
Q

54
E

 
8

1
M

H
G

5
7

A

3 
1 

H 
h 

u 
7 

u 
B 

8 
IN

 H
 0

 7
 0

 C
 

51
 M

H
U

73
A

 
31

 M
H

1 
G

3A
 

4 
1 

N 
5 

0 
7 

5 
A

6
1
N

S
0
8
2
A

 
81

 .
N

S
0
8
8
A

 
81

 N
S

0
8

9
A

 
3

2
M

H
O

O
d

B
 

8
2

M
H

C
0

9
b

8
2
M

H
0
5
9
A

3
2
N
S
O
d
V
b
 

8
2
N
S
O
U
9
C

3
1

M
H

0
7

G
A

 
8

1
M

H
0

7
Q

D
 

8
1
M

H
0
7
3
d

4
0

1 
U 5

1
0

1 
C

2 
5

4
0

1 
5

8
5 1 
5 5

3C 5C
5

6
0
C

 
2C 7C 4C

 
4C

 
2C

 
3C 5 

5
3

2
0 I 
5

5C

1
2

C

2
/
2
U
L

1
/
9
0
C

7
5
C

<
5

 
<

5
<

5
 

6
5 1 
5

1
0 5

1 
3

1
0

1 
0

1
0
 

1 
5 

<
5

 
<

5
1

0

1 
5 

1 
5 

1 
5 5 

<
5 N 5 5

1
0 5

2
5 1 
5

10
5

Ik
 I
g
n
e
o
u
s
 

R
o

c
k
s
 

o
f 

K
a

y
a

k
 

I 
s 

I 
a
n
d
--

 c
o

n
 t
 i
 n

u
e
d

2
0

2
5 25 2
5

2
0 70
 

-
-
 

-
-
 

30
 

I
M
-
-
G
a
b
b
r
o
 
a
n
d
 
M
a
f
i
c
 
P
l
u
t
o
n
i
c
 
P
h
a
 s
 e
s
 
 c
o
n
 t
 i

 n
u
e
d

10 10 60 10 1 
5

20
1 
30 10 50 25 20 30 25 60 45 20 10 25 1 

5
35 35
 

<5 50 45 40 75 25 35 35 30

N N
30

.0 N N

1
0 N

1
0

3
.
0

3
<2 <
2
.
0

I
P
M
-
-
M
i
n
e
r
a
 I
i
z
d
t
i
o
n
 
w
i
t
h
i
n
 
P
I
u
t
o
n
s
-
-
c
o
n
t
i
n
u
e
d

40 30 35

A
u
~
p
p
m
 

aa

N N N .
0
5

N N N N N N N N N N N N
<
.
0
5
 

N N N N N

A
s
-
p
p
m
 

aa
C
d
-
p
p
m
 

aa

.1
5 

.1
0 

.2
5

10 'N
 N N

35
 

65
 

10
 

<5

N N N N
<.
 1 N



S 
am

o 
I 

e

8
2
U

S
0
5
9
A

8
2
N

S
0
9
2
C

8
2

N
S

0
9

4
A

8
2

J
K

2
J
1

8
0

N
C

Z
3

?
S

d
N

S
I 

1 
jA

80
.N

S
1 

51
 A

8
0
N

S
1
 5

2A
8

0
T

I0
7

6
A

81
 N

S
0
7
3
A

3G
C

E
3G

5
S

O
r1

H
04

4A
o
G

M
H

l4
o
t3

3 
0 

K 
H 

1 
4 

7 
d

8
G

M
H

l6
2

b

;>
\ 

8 
0 

M 
H 

1 
6 

2 
C

*g
»
 

8
G

H
H

1
6

2
D

sr
fO

 
8 

0 
H 

H 
1 

6 
2 

E
S

O
N

S
 J

0
6

A

8
G

N
S

G
0
6
d

8
0
fJ

S
0
0
6
C

8
0

N
b

0
4

<
}A

8 
G 

U 
b 

0 
4 

9 
A

8
0
N

S
0
5
4
A

8
0
N

S
1
3
7
B

8
0

J
S

1
5

0
D

80
W

K
.Q

57
8
1
0
S

0
3
4
E

81
 b

S
G

3
o

81
 d

S
0

5
2

A

8
1
b
S

C
5
2
u

8
1
b
S

0
5
2
U

31
 d

S
0
5
2
C

81
 3

S
0
5
2
0

81
 B

S
3

5
2

E
t

81
 B

S
0
5
3
A

8
lb

S
0

5
3

o
81

 B
S

0
5
4
A

81
 d

S
G

5
4

6
51

 d
S

C
5

5
A

L
a
ti
tu

d
e

61 61 oO 61 59 6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0 6
0

6
0

6
0

6
0

oQ 6
0

dO 6
0

oG 6
0

6
0

oO 6
0

6
0

dO 6
0

6
0

oO 6
0

6
0

6
0

6
0

6
0

6
0

1
2
 

3
0

1 
1 

32
53

 
4
2

4 
25

5
c 

40
3

8
 

25
3

0
 

0
2

9
 

2
6

3
2
 

0

5
0
 

2
7

2
0
 

54
19

 
2

6
52

 
21

51
 

2
3

29
 

3
u

2
9
 

3
0

2
9
 

3
0

2
9

 
3
0

3 
3
9

3 
l

rt

3 
3

9
1

6
 

3
8

18
 

13
1 

7 
2
8

52
 

0

3
0
 

1
0

3
0
 

0
2

2
 

3
0

1
9

 
2
7

2
4

 
4
8

2
4

 
4<

i
2

4
 

4
3

2
^ 

4
o

2
4
 

4
3

2
4

 
4

8

2
3
 

22
2
3
 

22
2
3
 

3<
i

2
3

 
3
8

2
4
 

4
0

T
a
b
le

 

L
o

n
t,

 i

1
4
6

1
4
7

1
4
7

1
4

7

1
4
8

1
4

6

1
4

4

1
4

4
1

4
5

1 
4
7

1
4

7
1

4
7

1
4

7
1

4
7

1 
4
4

1 
4
4

1 
4
4

1 
4

4
1

4
7

1
4

7

1
4

7
1 

4
7

1
4

7
1 

4
7

1
4

7

1
4
4

1
4

7
1

4
7

1
4

8
1 

4
7

1
4

7
1

4
7

1
4

7
1

4
7

1 
4
7

1
4

7
1 

4
7

1
4

7
1

4
7

1
4

7

4
7

3
9

2
0

3Q

9 7

15 2
6

57 3
9

4
4

4
1

1
0 9

2
6 2
6

<:
6

2
6

4
8

4
8 4
3

4 
7

4
8

4
8 1 
1

15 4
3

4
2

4
4 39 3
9

3
9 3
9

3
9 39 41 41 4
1

4
1 39

i
l
l
.
 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
ro

c
k
 

tu
o

e
 

F
e
-p

c
t.
 

K
y
-p

c
t.

1 
1

5
5 3 1

2
0

51
5

1
0

59 5
0

O
D

--
O

rc
a

b
3
9

4
6

3
7 1
0 10 1
0 10 5
6

5
6 5
6

22 2
5 15
0

1 
5

19 2
0

3
0

3
5

3
5 3
5

3
5

3
5 3
5 I) 0

4
1 4
1 U

S 1 
.0

0
. 

70
2
.0

0
5
.0

0

0
6

--
0

rc

3
.0

0
7

.0
0

3
.0

0
5
.0

0
5

.0
0

7
.0

0

S
h
e
e
t 

e
a

 
D

i

1
0

.0
0

5
.0

0
5

.0
0

2
.0

0
2
.0

0

2
.0

0
2

.0
0

3
.0

0
2

.0
0

1
5

.0
0

7
.0

0
1
0
.0

0
1

0
.0

0
1
0
.0

0
1

0
.0

0

5
.0

0
1
0
.0

0
1

5
.0

0
5

.0
0

1
0
.0

0

5
.0

0
3
.0

0
1
0
.0

0
1
5
.0

0
1
0
.0

0

5
.0

0
1

0
.0

0
5

.0
0

1
0
.0

0
2

.0
0

s 1 
.0

0
.0

5
1
.0

0
3
.0

0

s
a

m
p

le
s
/ 

C
h
u
y
a
c
h
 

N
a
t 

C
a
-p

c
 t

 .
 

T 
i-
p

c
 t

 .
s 3

.3
0

.0
7

.0
7

.0
0

a 
N

o
n
-T

e
c
to

n
ic

 
V

o
lc

a
n
ic

3
.0

0
3

.U
O

2
.0

0
1 

.5
0

5
.0

0

5
.0

0

ke
 s

 /
 

M
a

ri
e

1 
.0

0
1 

.0
0

2
.0

U
1 

.0
0

1 
.G

O

.7
0

1 
.0

0
2

.0
0

5
.0

0
3

.0
0

5
.0

0
3
.0

0
1 

.5
0

2
.0

0
7

. 
G

O

2
.0

0
3
.0

0
>

1
0
.0

0
.3

0
1 

.0
0

.2
0

.3
0

1
0

. 
O

U
1

0
.0

0
1

0
.0

0

7
.0

U
5

.0
0

.2
0

1 
.0

0
.1

 5

5 7 5 1 5 1

D
ik

e
s 5 3 1 3 3 5 3 7 3 2 2 5 3 3 7 5

1
5 5 5 7 7 7 5 5 7 2 2

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

/ 
(j
d

b
b

ro

.0
5

.0
0

.0
0

.5
0

.0
0

.5
0

.7
0

.0
0

.C
O

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

s .0
5

0
.0

3
0

.0
7
0

.1
5
0

B
re

c
c
ia

.3
0

0
.3

0
0

.7
0
0

.5
0

0
.5

0
0

.7
0
0

/ 
a

n
d

 
P

.3
0

0
.7

0
0

.7
0
0

.5
0
0

.3
0
0

.3
0
0

.2
0

0
.3

0
0

.1
5
0

>1
 .

0
0

0

.7
0
0

>1
 .

0
0
0

1 
.0

0
0

>1
 .

0
0
0

1
.0

0
0

.5
0
0

.7
0
0

>
1 

.0
0

0
.3

0
0

1 
.0

0
0

.2
0

0
.3

0
0

>
1 

.0
0
0

>1
 .

0
0

0
>1

 .
G

O
O

.5
0
0

1 
.0

0
0

.5
0

0
.7

0
0

.2
0
0

io
n

a
l 

F
o

re
s
t 

M
n
-p

p
m

s

2
0

0
1

0
0

1
5

0
1

/0
0

0

1
/5

0
0

1
/5

0
0

1
/0

0
0

1
/0

0
0

1
/0

0
0

1 
/O

O
O

la
g
io

g
ra

n
it
e

5
0
0

1 
/O

O
O

1
/5

0
0

3
0

0
3
0
0

3
0

0
2

0
0

3
0
0

5
0

0
1

/5
0

0

1
/5

0
0

2
/0

0
0

1 
/5

0
0

2
/0

0
0

1
/5

0
0

1
/0

0
0

1
/5

0
0

3
/0

0
0

5
0

0
1

/0
0

0

5
0
0

7
0

0
3

/0
0

0
2

/0
0

0
1
/5

0
0

1
/5

0
0

2
/0

0
0

2
0

0
1 

/O
O

O
3

0
0

F
o

re
s
t/

 
A 

I 
a
s
k
a
--

c
o
n
ti
n
u
e
d

A
ij

-p
pm

 
s 3
0

.0
 

1 
.5 .5 N N N N N

 
N N

 N N N N
 

N .7
 

2
.0

3
.0 N N

 N N N
 N
 

N
 N N N N N N N

A
s
-p

p
m

S

N
2
/0

0
0
 N N

A
u

-p
p

m
s

N N N N

B
-p

p
m

s

30 1
0 N

30
 

10
 

1 
5

5
0

1 
5

1 
5

1
0

1
5 N N N N N

30 1 
5

1
0

1
0

1
0

1
0

1
0

1
0

20 1
0 10 1
0 1
0

1
0



T
a
b
l
e
 
II

I
Ch
ei
.n
cu
L

fo
r 

r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 

A 
I 
as

 k
a
-
-
 c
o
n
t
 i

 n
u
e
a

S
a
m
p
l
e

8
2
N
S
3
5
9
A
 

8
2
N
S
0
9
2
C
 

8
2
U
S
0
9
A
A
 

8
2
*
^
2
0
1

8
0
N
C
O
O
V
 

8
0
N
S
1
1
5
A
 

8
0
N
S
1
 5
1 

A 
8
0
N
S
1
5
2
A
 

S
O
T
 I
0
7
6
A

81
 U
S
C
7
3
A

8
0
C

E
3
0
5
 

8
0
M

H
O

A
4
A

 
80

M
H

1 
4

6
3

 
8

0
 N

H
 H

 7
b 

80
M

H
1 

6
2

3

80
M

H
1 

62
C

 
3 

0 
M 

H 
1 

6 
2 

0 
8

0
M

H
1

6
2

E
 

8
0

N
S

0
0

6
A

 
d

O
N

S
O

O
o

o

8
0
N

S
0
0
6
C

3
0
N

S
1
 3

7
o

8 
JN

S
1

 5
uO

 
3
0
W

*0
5
7
 

81
 d

S
0

3
4

E
 

81
 t

JS
O

.S
o 

81
 d

S
0
5
2
A

is
1 

U
S

0
5

2
B

 
cJ

1 
8
S

0
5
2
d
 

81
 b

S
0
5
2
C

 
31

 
81

1
5

0
1
5
0

1 
0

0
1

5
0

30
U

 
1
0
0
 

1
0
0
 

5
0
0

1 
/O

O
O

<
20 20

1
5
0 N 

5
0

2
JU 1
5

0 u
5
0

B 
e 
- 

p 
p 

tn 
s

1 
.5

1
.0

2
.0

<1
 .

0

<
1 

.U N
<1

 .
0

 
1 

.0 N

1
.0

 

0
0
 O

rC
3

M N
1 
.0

 
<1

 .
0

1
.0

<1
 .

0
1 
.0 N n

51
 B

S
0

5
3

A
 

61
 U

S
0
5
3
6
 

81
 6

S
0
5
A

A
 

81
 6

S
0

5
A

o
 

81
 d

S
0
5
5
A

50
15
0

1 
50

20
0 20

10
0

10
0 20 20 20 20 20 3u 30 2u 10
0 20 20 20

tl
1.

G
<1

 .
0 n

<
1
.
0

N N 5.
0

N

2.
0

3.
0

N N N N n 2.
o

1.
0

1 
.0

>p
m N N N N

O
B

  N N N N N N

 e
t 

ec
j

N n N N f» N N N N M N N N N N N N N M N N N N N N N M N >'j N

C 
d
-p

p
m

s

N N N N

U
re

a
 

N
o
n
- 

T
e

c

N N N N N N

D
ik

e
s
/ 

M
a 

f 
i

N N N N N N N N N N N f* N N N N N N N N N N M N N N N ;j N N

C
o
-p

p
'f
l 

C
r-

s 
s

1 
5 ^

2
0

1
0

0

pp
m 5

0 N N
5

0
0

C 
u

- 
pp

m
s

N 5
5
/0

0
0

7
0

0

L
a

-p
p

m
s

N N
50

N

M
o

-p
p

m
s

N N N N

N
b

-p
p

m
s

N N N N

to
n

ic
 

V
o

lc
a

n
ic

 
B

re
 c

 c
 i
 a

--
c
 o

n
 t
 i
 n

u
e
d

3
0

7
0

5
0 2
0

5
0

2
0

c 
D

ik
e

s
/ 

G
a
b
b
ro

/

5
0

3
0

3
0

2
0

1 
5 N r.1

1
0

5
0

 
2

7
0

5
0

7
0

3
0 5
0

5
0

5C 5
0

7
0 5

2
0 5

1
0

5
0

7
0 5
0

7C 7
0 N

3
0

1
0

3
0

0
1 

0
0

2
0

0
1
0
0

3
0

0

2
0

0

a
n

d

1 
0

0
3

0
7

0
2

0 5
0

3
0

1 
5

5
0

/O
O

O 3
0

3
0

0 5
0

<1
 0 7
0

2
0

0

1 
0
0

1
5

0
<

1 
0

< 
1 

0
1 

5
0

<
1

0
<1

 0
1 

5
0

3
0 5
0

5
0

0
1 

5
0

1
0

5
0 N

7
0

1
0

0
5
0

2
0

2
0

5
0

P
la

g
io

g
ra

n
i 

t 
e 
 

5
0
0 7

3
0 7

1
0
0 5
0

3
0

1
0

0 7
7

0
0

1
0

0
1
0
0 1
5

1
0

0
1

0
0

1
0

0
1 

5
0

1
5
0 2
0

2
0

1
5
 

.
1

5
5
0
0

1
0
0

7
0

5
0

0
7
0

<
5

5
0

2
0

20
N N

<
2
0

<
2
0 N

c
o

n
t 

in
u

e
d

50
N

<
2
0 20 2
0

2
0

<
2

0 5
0 N N N N N N N

<
2
0

<
2

0 N
3
0 N

20 20
N N N N N

3
0

2
0 20

N N N N N N N N N N N N N 7 N N N N N N N N N N N N N N N N N N N N N N

N N N N N N N N N N N N N N N N N N N N N N N N
<

2
0 N N

<
2
0 N N N N N

<
2
0 N N

N 
i-
p
p
m

s

70
5 N 

7
0
0

1
5

0 7
0

7
0 30

1
0
0

5
0 50 20 20 1
5 5
0

1
0

1 
5

5
0

2
0
0 20

1
0
0

7
0 N

20
 

50 5
0

5
0 5 5

1
0
0 5 5

70 30 50

1
5
0 5
0 5 5 5



T
a
o
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
d

d
ta

 
fo

r 
ro

c
k
 

s
a

m
p

le
s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/

 
A 

la
s
k
a

--
c
o

n
ti
n

u
e

d

S
a

m
p

le

S
2

U
S

0
5

9
A

 
(3

2
N

S
0
9
2
C

P
 0

 -
 P

 p
 0

1 

S

8
2
.J

K
2
J1

SO
N

 C
O

O
 9

 
d
O

U
$
1
 1

5A
 

8
0
N

S
1
 3

1 
A 

8
0
N

S
1
 5

d
A

 
S

O
T

I0
7
0
A

8
1
N

S
0
7
3
A

8
0

C
E

3
0

5
 

8
0

M
H

0
4

4
A

<J 
0 

M 
H 

1 
4 

7 
b 

8
0
M

n
l6

2
d

3
0

M
H

1
6

2
C

 
SO

U
 H

 1
6

2
0

 
8

0
M

H
1

6
2

E
 

3
JU

S
O

U
6

A
 

8
U

N
S

O
U

6
0

3
0

N
S

0
0

6
C

 
S

O
N

S
O

A
dA

 
3
J
N

S
0
4
9
A

8
0
N

S
1
 5

7
B

5
0
0
 

3G
W

K
O

:>
7 

8
1

o
S

0
3

4
E

 
81

 B
S

0
3

o
 

81
 J

S
0

5
2

A

81
 B

S
O

b
2
B

 
81

 B
S

0
5
2
B

 
81

 B
S

0
5
2
C

 
81

 B
S

0
5

2
0

 
81

 B
S

0
5

2
E

81
 b

S
0
5
3
A

 
81

 d
$

0
i3

b
 

31
 B

b
0
5
4
A

 
81

 B
3

0
5

4
6

 
81

 B
S

0
5

5
A

1 
5

5
0

5
0 50
N

0
0 20 0
0 30

0
0
 

0
0

 
O

 0
 

0
0 1
0

1
0

1
0

O
 U N N

O
 0

 
0
0 U 

O
 0

O
 0 M

 N N N

1
U N

70
N

 

N N N
0
0
 

N N

S
t-

p
p
m

 
S

s

N N N N N fj N N N

G
0
--

0
rc

a

N N N n fj N M N N N N f4 N N N N N N N N N N N N N N N N N N

C
- 

p
o

m

S

5
< 

5 5
2

0

0
3

  
O

re

  
3U 7
0

30 2
0 70 2
0

S
h
e
e
te

d
 

l)
i

3
0

5
0 5
0

2
0 15 15 1
0

2
0

5
0

1
0

0 70 70 5
0

7
0

3
0 5
0

7
0 5
0 15 3
0 15 15 5
0 70 50 3
0 30 20 30 10

S
n
-p

p
m

 
S 

r
s

N N
5
0 a

a 
N

o 
n

- 
T

e
c
to

n
ic

N N N N N N

-p
p

m

s

3
0

0
2

0
0 N

1
5
0

V
o
lc

a
n
ic

1
5

0
2

0
0

5
0

0
2

0
0

1
0

0

2
0
0

V
-p

p
m

s

2
0

0
0 15

1
5

0

B
re

 c
c 

i 
a

--

1
5

0
3
0
0

1 
5

0
1
5
0

2
0

0

2
0

0

W
-p

p
m

s

N N
v 

N N

c
o

n
 t
 i
 n

 j
e
d

N N N N N N

Y
-p

p
m

s

N
0

0 7
0 15 2
0 5
0

2
0 15 5
0

5
0

Z
n

- 
p

p
m

s

N N

2
0

0 N

<
2

0
0

2
0
0

<
2
0
0

<
2

0
0

<
2
0
0 N

k
e
s
, 

M
a

fi
c
 

D
ik

e
s
, 

G
a

b
b

ro
, 

a
n
d
 

P 
I 

a
g

 i
 o

g
r 

a
n

i 
t 
e

--
c
o

n
 t
 i

 n
u
e
d

N N N N N N W ij N N N N N N N N N N N N N N N N N N N N N N

N
3

0
0

1
5

0
1

5
0

1
0

0

2
0

0
2

0
0

3
0

0
<

1
0
0 N

<
1
0
0 N

1
0
0

1
0
0

1
5
0

1
0

0
0
0
0

3
0
0

1
0

0
5
0
0

2
0

0
2

0
0

1
0
0

1
0

0
2

0
0

2
0

0
2

0
0

5
0

0 N
3

0
0

1
0
0

1
5

0
2

0
0

1
5
0

1
0

0

1
0

0 70
1
0
0

1
0

0
2

0
0

3
0

0
5
0
0

2
0

0
5
0
0

7
0
0

2
0
0

5
0

0
1 

,0
0
0 20

2
0
0 3
0

2
0

5
0

0
1 

,0
0
0

7
0

0

2
0
0

5
0
0 50 5
0 50

N N N N N N N N N N N N
 

 

N N N N N N N N N N N N N N N N N N

20
1

0
0 5
0

7
0

3
0

1
0

0
0 2
0

0
0 7
0

3
0

7
0

1
5

0
1

0
0 5
0 3
0

5
0

1
5

0
2
0
0

1
0
0

3
0

0
1

0
0 7
0

7
0

7
0

5
0 7
0

2
0

0
1 

5
0

1 
0

0

2
0

0 N N N N N N N N
<

2
0

0

<
2
0
0 N N N

3
0
0

<
2

0
0 N N N N N N N

<
2
0
0 N N

2
0
0 N N N

Z 
r-

p
p
m

s

30 30
1
5
0 30

1
5

0 30
1
0
0

1
5

0 50

20
0

1
0
0

30
0

1
0
0

20
0

20
0

20
0

1
5

0
20

0
0
0 50 70

20
0

50
0

20
0

20
0

1
0
0

1
5
0

30
0

1
,0

0
0

5
0

0

1
 0

00
 

50
0 

20
0 

10
0 

20
0

1
0
0

1
5

0
1

,0
0

0
5
0
0

1
,0

0
0

T 
h
-p

p
m

s

N N N N



T
a
b
l
e
 
II

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
AI
 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

d.
np

 I
 e

C 
u

-p
p

m
 

aa

CO
 

CO

82
N

3U
S

>2
C

 
8

2
N

S
C

9
4

A
 

6
2
-J

K
2
U

1

8
0
N

C
O

U
9
 

8
0
N

S
1
1
5
A

 
8

0
N

S
1

5
1

 A
 

8
0
N

S
1
5
2
A

 
8

U
T

I0
7

6
A

8
1
N

S
0
7
3
A

8
0
C

E
3
0
5
 

8
0
H

h
0
4
4
A

 
30

M
H

 1
 ^

 o
d 

4 
7B

3J
M

H
1 

o2
C

 
d

O
M

H
l6

2
D

 
8
0
M

H
1
0
JE

 
3
0
U

S
0
0
6
A

S 
Jf

JS
O

U
oC

(
J
O
N
S
O
A
9
A
 

8
U
U
S
0
5
4
A

6 
'J 

M 
S 

1 
S 

U 
0 

8
0
W

K
G

5
7
 

8
1

B
S

0
3

4
E

 
8
1
B

S
0
3
6
 

81
 Q

S
0
5
2
A

8
1

b
5

0
5

2
b

 
81

 B
b
0
5
2
d
 

8
1
d
S

0
5
2
C

 
81

 B
S

U
5

2
0

 
8

1
b

S
J
5

2
E

3
1

Q
S

0
5

3
A

8
1

U
S

0
5

3
d

31
 3

S
0

5
A

A
31 81

4 
G 

1 
5C 5 

5 
1 

5 
3C 4 

5

2
3
C

 
1 

C 
5C

 
.1 

C
1 

1 
C

4 
5 

4C
 

7C 8C
 

5
9
C ac 4
C

 
1 

5 
3 

5
ac a 

5 
5 

5 
1 

4C
 

5
5

 
2 

5

7 
C 

2C
 

5
0

C
 

6 
b 

3
5

1 
6C

 
6C

 
< 

5 
4
0
 

1 
C

P
o
-
p
p
m

aa

_
_

-
-
_
-
 2
5 2
0

2
0

25 1
0 1 
5

0
0
-
-
0
r
 c
a

1
0 5

1 
0 5

1
0 5 5 5

1 
5

1 
0

1
0 15 1
0 10 1 
5

2
0

1
0 <5 <
5 <5 <
5 <5 35
5

<
5 1
0 1
0 5

1 
0 5

Z 
n 
- 
p 
p 

in
aa

2
5 15

1 
1 
0

3
5

O
B
  
 O
r
c
a
 
N
o
n

7
0

1 
0
0

6
5 so 7
5 8
0

S
h
e
e
t
 e
d
 
D
i
k
e
s
/ 7
5 4
0 7
0

2
0 45 20 2
0

35 1
0
7
0

2
5
8
0 30 55 3
0

6
5

6
5 3
0 1 
5

2
5

8
5 5
25 6
0 10

5
3
0 <5 2
0 5

S
b
-
p
p
m

aa

N 5.
0

N
4
.
0

-
T
e
c
t
o
n
i
c
 
V
o
l
c
a
n
i
c

_
_

-
-
-
-
-
-
-
-

-
-

Ma
 t

 i
 c

 
D
i
k
e
s
/
 
G
a
b
b
r
o

_
_  -
-
 -
-

_
_

-
-
-
-

-
-  
  

_
_

-
-
-
-  -
-

_
_

-
-

N N N N N N N N _
_

-
-
-
-
-
-
-
-

A
s
-
p
p
m

C 
m

_
_ -
-

-
- -
-

B
r
e
 c
c 

i 
a
-
-

 -
-
 -
- -
-

-
-

E
Q
U
I
V
 
U

_
_    
 -

c
o
n
t
i
n
u
e
d -
-
 

<
2
0 3
0

<
2
0

-
-

/ 
an
d 

P 
I 
ag

 i 
og

r 
an

i 
t e

-  
 c
on
t

__   -- - 
-

__ -- -- --  .  --  -- --  -- 10 10 10 4
0

2
0 10 10 1
0

_
_
 -
-
 -
-

-
.

<
2
0
-
-
   
 

_
_

-
-
 

<
2
0 N N
-
-
   
  

<
2
0

-
-     -
-

-
-  
 

,
-
-
-
-
-
-

-
.
-
-
-
-
  

A
u
-
p
p
m

a 
a

N N N .
2
0

N N N N N N

i n
u
e
d

N N N N N N N N U N N N N N N N N N H N N N N N N N N N N N

A
s
-p

p
m

 
a
a

1
1
0

2
/6

0
0 15 8
0

C
d

-p
p

m
 

aa

N N .5
 

.3



T
a
b
le

 
I
I
I
.
 

C
h
e
m

ic
a
l 

d
a

ta
 

fo
r 

ro
c
k
 

s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a
ti
o
n
a
l 

F
o
re

s
t/
 

A
I 
a
s
k
a
--

c
o
n
ti
n
u
e
d

S
a
m

p
le

81
 d

S
0

5
5

t3
81

 D
U

04
1 

A
31

 D
U

0
4

1
B

<J
1 

D
U

04
1 

C
81

 D
G

0
4

2
A

81
 

D
U

G
43

A
81

 D
U

0
4
3
B

81
 D

U
1 

b
2
B

81
 M

H
0

4
0

B
81

 M
H

04
1 

A

81
 M

H
0
4
1
B

8 
1 

M 
H 

0 
1* 

1 
C

81
 M

H
O

 7
1 

A
8

1
M

H
0

7
1

C
81

 M
ri
0

7
a

A

81
 N

S
Q

1 
7B

81
 I

JS
0

2
6

B
81

 N
S

Q
64

B
8
2
D

U
1
2
3
B

d
2
M

ri
0
7
4
b

3
2
M

H
G

7
a
C

3
2
M

H
0
6
3
A

32
M

H
O

<
i3

C
3

2
rt

H
O

>
S

A
8

2
N

S
Q

o
8

A

8
2

.J
S

0
6

a
B

3
2

N
S

Q
o

V
A

3
2

tJ
S

O
o

9
B

8
2
IJ

$
3
o
/E

L
a

ti
tu

d
e

6
J 

2 
A 

40
6

0
 

2
3
 

37
6
0
 

2
3
 

37
6
0
 

23
 

3
7

6
0
 

2
3
 

2
o

oO
 

2
4

 
27

6
0
 

2
4
 

27
61

 
o 

2
9

oO
 

2
5

 
4
5

6
0

 
21

 
8

6
0

 
21

 
»

6
0

 
21

 
8

61
 

3 
5

6
1
3
5

6
0
 

51
 

3
5

oO
 

2
0

 
56

6
0

 
1 

3 
7

6
0

 
4

0
 

4
6

6
0

 
17

 
45

6
0

 
U

 
30

oO
 

22
 

32
6
0
 

2
3
 

2b
6

0
 

2
3
 

25
61

 
3 

44
6
0
 

15
 

57

6
0
 

1 
5 

57
oO

 
1

6
2

7
6
0
 

16
 

27
6

0
 

1 
5 

27

L
o

 n
y
 i 

tu
u

e

1
4
7
 

3
9
 

0
1
4
7
 

41
 

5
4

1
4
7
 

41
 

54
1
4
7
 

41
 

54
1
4
7
 

4
0
 

1
7

1
4
7
 

41
 

14
1
4
7
 

41
 

14
1
4
7
 

7
1

9
1

4
7

 
3
6
 

41
1
4
7
 

3
7
 

5

1
4

7
 

3
7
 

5
1 

4
7

 
3

7
 

5
1

4
7

 
11

 
2

8
1
4
7
 

11
 

2
8

1
4
7
 

1
0
 

2
2

1
4
7
 

38
 

3
0

1
4

7
 

4
8
 

4
0

1
4

7
 

4
5

 
0

1
4

7
4

7
 

5
1

4
7

 
44

 
1
2

1
4
7
 

4
0

 
12

1
4
7
 

4
2

 
1
0

1
4
7
 

4
2

 
1

0
1
4
7
 

21
 

33
1 

47
 

4
8
 

54

1
4
7
 

4
8

 
54

1
4
7
 

4
9

 
4
8

1 
4
7
 

4
9

 
4
8

1
4
7
 

4
9
 

4
8

F
e

-p
c
 t

 .
s

1
0
.0

0
1
0
.0

0
1
0
.0

0
1

0
. 

O
G

7
.0

0

1
0
.0

0
7

.0
0

5
.0

0
1 
5
.0

0
2
.0

0

2
.0

0
7
.0

0
1
.0

0
1
.0

0
7
.0

0

1
0
.0

0
1
0
.0

0
5

.0
0

2
.0

0
7
.0

0

7
.0

0
3

.0
0

5
.0

0
.7

0
5

.0
0

1 
.5

0
5
.0

0
3
.0

0
3

.0
0

M
g
-p

c
 t
 .

s

1
0
.0

0
1
0
.0

0
7

.0
0

2
.0

U
7

.0
0

7
.0

0
5

.0
0

2
.0

0
1
0
.0

0
.3

0

.2
0

1
0

.0
0

.2
0

.5
0

7
.U

G

>
1

0
.0

0
1

0
.0

0
5
.0

0
2
.0

0
2
.0

0

2
.0

0
.1

0
2

.0
0

.0
7

2
.U

O

.1
5

5
.U

G
3

.0
0

2
.0

0

C
a

-p
c
 t

 .
s 5

.0
0

5
.0

0
7
.0

0
3

.0
0

5
.0

0

5
.0

0
3
.0

0
3

.0
0

5
.0

0
2

.0
0

1 
.0

0
5
.0

0
.1

0
.1

0
3

.0
0

7
.0

0
1
0
.0

0
3
.0

0
3

.0
0

2
.0

0

2
.0

0
3
.0

0
1 

.0
0

.0
5

3
.0

0

.3
0

1 
.5

0
2

.0
0

2
.0

0

T
i-
p

c
t.

S .5
0

0
.7

0
0

.7
0
0

1
.0

0
0

.7
0

0

.7
0
0

.5
0

0
. 

5
0

0
1 

.0
0
0

.2
0
0

.2
0
0

.5
0
0

.1
0
0

.1
0
0

.3
0

0

1 
.0

0
0

.5
0
0

.5
0
0

.3
0

0
.5

0
0

.7
0

0
. 

1
0
0

.7
0
0

.3
0

0
.3

0
0

.0
7
0

.1
5
0

.5
0
0

.5
0
0

M
n
-p

p
m

S 1
/5

0
0

1
/5

0
0

1
/5

0
0

2
/0

0
0

1
/5

0
0

1
/5

0
0

1
/5

0
0

1
/0

0
0

2
/0

0
0

2
0

0

1
5

0
1 

/5
0

0 7
0

1
0
0

1
/0

0
0

2
/0

0
0

2
/0

0
0

1
/5

0
0

1
/0

0
0

1
/0

0
0

1
/5

0
0

2
0
0

1
/0

0
0

1
5
0

1 
/O

O
O

2
0
0

5
0

0
1

/5
0

0
1

/5
0

0

A
g
-p

p
m

S

N N N N N N N
<

.5 N N N N N N N N N N
<

.5 N N N N

1 
.0 N N

<
.5 N N

A
 s

-p
p

m
s

N N N N N N N N N N N N N N N N N N N N N N N

2
0

0 N N N N N

A
u

-p
p

m
S

N N N N N N N N N N N N N N N N N N N N N N N rj N N N N N

B
-p

p
m

S

1
0

1
0

2
0 2
0

1
0

1
0

1
0

0
0 2
0

0
0

0
0

0
0 1
0

2
0

1
0 1
0

1
0

0
0

0
0

0
0

0
0

0
0

0
0 1
0 N

0
0

0
0

0
0

0
0

O
H

--
O

rc
a
 

B
a

s
a

lt
 

a
n

d
 

G
re

e
n

s
to

n
e

8
0
C
E
3
0
9

3
0
D
U
0
1
8
A

8
G
D
U
J
3
5
B

8
0
D
U
0
3
7
A

3
0
D
U
G
3
9
A

8
Q
0
0
0
4
0
A

8
0
 D
U
O
 4
1 
A

8
0
0
U
0
4
4
A

3
0
D
U
0
4
6
A

8
0
D
U
0
4
7
A

6
0
 
2
7

5V
 
57

6
0
 

1 
3

60
 

1 
3

6
0
 

0

oO
 
14

6J
 

16
6
0
 

1 
5

6
0
 
1b

oO
 

1 
?

50
7 4

24
1

50
3

2
6 4<
j 3

1
4
7

1
4
8

1
4
7

1 
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

38
8

51 56 5
0

54 52 57 54 53

23 40
4

18 35 20
7 4

51 25

3. 5. 7.
10
.

10
.

10
.

10
.

10
. 7.

10
.

0
0 0
0
0
0

0
0 0
0

0
0 0
0

0
0 0
0

0
0

3
.
0
0

3
.
0
u

7
.
0
0

7
.
0
U

5
.
0
U

7
.
0
0

7
.
0
0

3
.
0
0

5
.
0
0

5
.
0
0

5
.
0
0

3
.
0
0

5
.
0
0

5
.
0
0

3
.
0
0

5
.
0
0

3
.
0
0

7
.
0
0

5
.
0
0

3
.
0
0

.
5
0
0

.
7
0
0

.
7
0
0

1
.
0
0
0

.
5
0
0

.
5
0
0

.
7
0
0

.
7
0
0

.
5
0
0

.
7
0
0

7
0
0

1
/
5
0
0

1
/
5
0
0

1
/
5
0
0

2
/
0
0
0

1
/
5
0
0

3/
00
'0

1
/
5
0
0

1 
/ 
5 
O'
O

2
/
0
0
0

N N N N
. 

N N N
1 
.5 N N

0
0

0
0

0
0 1
0

0
0 1
0

0
0 1
5

1
5

1
0



T
a
b
le

 
I
I
I
.
 

C
n
e
m

ic
a
L
 

d
a
ta

 
fo

r 
ro

c
k
 

s
a

m
p

le
s
* 

C
h
u
ja

c
h
 

N
a

c
io

n
a

l 
F

o
re

s
t/

 
A

ta
s
k
a
--

c
o
n
ti
n
u
e
d

S
a

m
p

le
d
a
-p

p
n
i

U
e

-p
p

m
 

s

81
 U

S
U

5
5
a

31
 D

U
0
4
1
 A

31
 D

U
0

4
1

b
31

 D
U

O
s!

 C
81

 
D

U
0
4
2
A

81
 
D

U
0

4
3

A
81

 D
U

'j4
3

0
81

 D
U

1 
5

2
d

8 
1 

M 
H 

0 
4 

0 
0

81
 M

H
C

K
1 

A

8 
1 

H 
H 

0 
4 

1 
d

3 
1 

M 
H 

0 
4 

1 
C

3 
1 

H 
H 

U 
7 

1 
A

8 
1 

W 
H 

0 
7 

1 
C

« 
1 

M 
H 

0 
7 

d 
A

3 
1 

N 
S 

0 
1 

7 
ti

81
 N

S
0
2
o
B

31
 N

S
0

6
4

U
3
2
D

U
1
2
3
0

8
2
M

H
0
7
4
b

8
2

M
H

Q
7

8
C

8
2

i1
H

0
8

3
A

52
M

H
O

o.
S

C
8
2
M

H
0
9
8
A

S
2
N

3
0
6
o
A

8
2

N
S

O
o

o
6

d
2
N

S
0
6
9
A

3
2

N
S

0
6

<
yb

8
2
N

S
0
6
9
E

2
0 5
0

3
0

5
0

2
0 7
0

3
0

1
5
0 3
0

3
0

2
0

5
0

1 
,u

J
O

7
0

0
3U

O 7
0

1
0
0

3
0
0

7
0

3
0

5
0 N

2
u

1 
,5

0
0 5
0

2
0

<
2
0

7
0

5
0

N N N

1 
.0 N N N

<
1
.0 N N

1
.0 N

1
.0

1
.0 N N N N

<
1
.0

<
1
.0

1
.0

<1
 .

0
1

.0
<1

 .
0

<1
 .

U

1
.5 N 1 
.0

<1
 .

0

8
0
C
E
3
0
9
 

3
0
0
0
0
1
8
A
 

8
0
D
U
0
3
5
8
 

8
0
D
U
Q
3
7
A
 

8
0
0
U
0
3
V
A

8
0
D
U
0
4
0
A
 

8
0
D
U
0
4
1
A
 

3
0
D
U
0
4
4
A
 

i
8
0
D
U
0
4
6
A
 

8
0
D
U
0
4
7
A

70
15

0
10
0

20
0

50
0

20
0

.0
00

10
0

15
0

30
0

8 
i
-
p
p
m
 

's

N N N

O
F
-
-

C 
d
-p

p
m

s

N N N N N N N N N N ,J U N N N N N N N .M

5
0 N N N N N N N N

O
rc

a
 

b
a
s
a
l

N N iM N N N N N N IM

C
o

-p
p

r.
i

s

7
0

7G 7
0

5
0

7
0

7
0

5
0

3
0

7
0 5 5

5
0

1
0 r;

7
0

7
0

5
0

5C 5
0

3
0 5
0 M

3
0 7

3
0 N

5
0 3
0

3G

t 
a

n
d 5C 5

0
5
0

7
0

5
0

5
0

7C 5
0

5
0

5
0

C 
r-

p
p

m
s

2
0

0
5

0
0

2
0
0 1
0

7
0

0

5
0
0

2
0

0 3
0

7
0 N N

5
0

0 N N
7

0
0

5
0

0
5

0
0

2
0

0
3
0
0

2
0

0 1
0 N N

1
0

2
0

0 1
0

1
/0

0
0

1
0
0

2
0
0

G
re

e
n
s
to

n
e
--

3
0
0

3
0

0
7
0
0

3
0

0
5

0
0

7
0
0

5
0

0
3

0
0

5
0
0

1
0
0

C 
u
-p

p
m

s

1
0
0

7
0

3
0

3
0

3
0

<
5

<
5

7
0 5
0 5

2
0 7
0

3
0 5

<
5

7
0 5
0

7
0

<
5 5

7
0 1
5

<
5

1
5 5
0

<5
1

0
0 7
0

<
5

c
o
n
 t
 i

 n
y
e
a

5
0

5
0

5
0 5
0

3
0

5
0

7
0

5
0

5
0

5
0

L
a
- 

pp
m

s

N N N N N N N N N
1

0
0

20
N N N N N N N N N N M N N N N N N N

3
0

20
N N

20

N N N N N

M
o

-p
p

m
s

N 7 N 7 7 N 5 N N

1
0 N 5 N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-p

p
m

s

N N N N N N N N N
<

2
0

<
2
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
i
-
p
p
m
 

s

70
10
0

10
0 15

15
0

1
0
0

1
0
0 30 70
5 5

2
0
0 70
5

15
0

1
0
0

1
5
0 70

1
0
0 70 20
 N N

10
 

1
0
0 N

5
0
0
 

10
0 

1
0
0

1
0
0 50

20
0

10
0

15
0

15
0

15
0

15
0

15
0 50



Ta
cl
e 

II
I.

 
C
h
e
m
i
c
a
l
 
da
ta
 
to

r 
ro
ck
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
 
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

81
 
D

U
JK

1
 A

 
31

 
O

u
O

O
b
 

81
 
D

U
iK

K
 

81

P
b
-p

p
.n

 
s

81
 D

U
1H

.5
A

 
31

 
D

u
O

^
it
J
 

31
 O

U
1 

5
2
tf

6
1

 
N

H
tU

J
U

81
 M

riO
<«

 1
 A

31
 M

H
O

O
B

 
31

 i
-l 

H
O

 i,
 1

C
 

8 
1 

M 
H 

0 
7 

1 
A 

8 
1 

M
 H

 0
 7

1 
C 

81
 M

H
0
7
3
A

81
 r

j$
G

1
 7

B
 

81
 N

S
0
2
6
B

. 
31

 N
 S

O
o

^c
T

 
8

2
0

U
1

2
3

B

8
2
M

H
U

7
6
C

 
3 

2 
M

 H
 0

 6
 3

 A
 

3
2

H
H

U
.i
3

C
 

8
2

M
H

O
V

8
A

8
2
N

5
0
6
,i
b
 

3
2
N

S
G

o
V

A
 

3
2
N

S
'3

o
V

b
 

8
2

N
S

G
o

9
E

8
U

C
6

3
G

V
8

0
D

U
0

1
6

A
8

0
U

U
0

3
5

B
3

0
D

U
0

3
/A

8
0

D
U

0
3

9
A

1 
0 N N

2
0

 
2

0 N

2
U

 
N N

1 
U N

ao
ou

uo
 A

S
u

D
U

O
^
A

 
k 

8
0
D

U
O

<
.6

A

0
0
 

<1
 0

0
0

o
 u

0
1
)

o
 u

0
0

S
b

-p
p

m
 

s
S 

c
-p

p
m

 
s

30 30 30 30 30 30 30 30 50 15 1
0 30
N N 50 50 50 30 30 30 30
7

30 1
0

3
0

<
5 1
5 30 30 5
0

5
0

7
0

7
0

5
0

7
0

7
0 7
0

5
0

5
0

S 
n

-p
p

m
 

s

N H N N

O
F

--
O

rc
a

 
B

a
s
a

lt

N N N N N N
 

,N
 

N

S 
r-

p
p

m
S

2
0
0

3
0

0
2

C
O

2
0

0
2 

G
O

3
0
0
 

2
0
0

1 
5

0
2
0
0

2
0

0 N N N N
3

0
0

2
0
0

S
C

O
2C

O
3
0
0

1 
5

0

1
0
0
 

3
0

0
1G

O N
1 

5
0 N N

1
0

0
o

o
u

V
-p

p
m

 
«
J-

p
p
m

s 
s

5
0
0

3
0

0
3
0
0

2
0

0
3

0
0

2
0
0
 

2
0
0

2
0
0

1
/0

0
0 5
0

1
0

3
0

0
2
0

2
0

2
0
0

3
0
0

3
0
0

3
0
0

2
0
0

2
0

0

2
0

0
 

3
0

2
0

0 5
0

1 
5
0

1
0
 

5
0

1 
5
0

1 
5

0

N N U N N N N N N N N N N N N N N N N N N N N N N N N N N

Y
-p

p
m

s

5
0

5
0

5
0 7
0

5
0 5
0

 
5
0

2
0

7
0

2
0
0

1
5
0 2
0

5
0

7
0

3
0

5
0

5
0

3
0

3
0

5
0

5
0

 
7

0
5
0

3
0

2
0

1
0
0
 

1
0

5
0

2
0

a
n

d
 

G
re

e
n

s
 t

 o
n
e
--

c
o
n
 t
 i
 n

u
e
d

1 
5

0
2
0
0

1
5
0

3
0
0

1 
5

0

2
0
0

1
0
0

2
0
0

3
0

0
2C

O

1 
5

0
2

0
0

3
0
0

5
0
0

3
0

0

3
0

0
5

0
0

3
0
0

3
0

0
3
0
0

N N N N N N N N N N

3
0

3
0

3
0

5
0

2
0

3
0

3
0

5
0

2
0

3
0

Z 
n
-p

p
m

 
s

Z 
r-

p
p
m

 
s

<2
00
 

<2
00

<2
00

<2
00

<2
00

<2
00
 N N

20
0 N N N N N N

<
2
0
0 N N N N

<
2
0
0
 N N

<
2
0
0 N N N N N

1
0
0
 

1
0
0

1
0
0

15
0

10
0

10
0 

10
0 50

10
0

1 
/O

OO

1 
/O

OO
 

50 70 70 70

10
0

10
0

20
0 50 50 70
 

20
0

10
0

10
0 30

20
0 20 10
0 30

<
2
0
0
 

N N N N N N N
<

2
0

0
 N

7
0

1
0
0

7
0

1
0

0
7

0

1
0

0
1

0
0

1
5
0 7
0

1
0
0

T
h
-p

p
m

 
s

N N N
 

N N N N N N N N
 N N N N N N
 

N N N N N N
 

N N N N N N



T
a
b
l
e
 
II

I.
 

C
h
e
m
i
c
a
l
 
a
o
t
a
 
fo

r 
r
o
c
k
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
AI

 a
s
k
a
-
-
c
o
n
t
i
n
u
e
a

S 
d 

in 
j 

I 
e

C 
u
-

P
b

-p
p

m
 

a 
a

Z
n

-p
p

m
 

a
a

S
b
-
p
p
m
 

A
s
-
p
p
m
 

E
Q
U
I
V
 
U 

a 
a 

c
m

A
u

 -
p
p
m

A
s
-p

p
m

 
a
a

C 
d
-p

p
m

 
a

a

31 81
 

D
U

U
A

 1
 A

 
81

 D
U

O
A

lb
 

81
 D

U
O

A
1
C

 
81

 D
U

O
A

2
A

81
 D

U
O

A
3
A

 
d

l 
O

U
O

^
io

 
81

 O
U

1 
3

2
3

 
31

 M
hO

A
 >

Ju
 

8 
1 

M
 H

 U
 A

 1
 A

o
L

 
5 

5 
A 

5 
1 

C 
1 

5

< 
5 

< 
5

3C
 5

1 
0

1 
5

1 
0 5 5 5

<
5

<
5

20 35 10 10 1 
5 5 5

55 10
 N

A
.
O

<
.0

5
N N N N

8 
1 

M 
H 

0 
A 

1 
d 

3 
1 

M 
H 

0 
A 

1 
C 

8 
1 

N 
H 

0 
7 

1 
A 

3 
1 

M 
H 

Q 
7 

1 
C 

31
 M

H
O

 M
A

8
 1

 N
 S

 U
 1

 7
 d

81
 N

S
3
2
o
d
 

31
 N

S
J
6
A

L

1 
5

7
5 2 
5 5 N

5
C

 
2 

5 
A 

5

<
5

1
0 5

1 
5

1
0

1
0 5

1
0

N
35
 

10
 

20
 

10 50 10 65 25 10

N N

2
.
0

<
2
.
0

1
0

 N

"N
 N

8
2
M
H
Q
/
J
C
 

3
2
M
H
G
d
3
A
 

3
2
M
M
J
8
3
C
 

8
2
M
H
U
V
8
A

75 20 20
1 
30

 
AO

5
.
0 N

<
5
.
0
 

5
.
0

N

N N N
1
7
0
 5

N
S
J
o
9
d

10 60 55 50

M N N
<
2
.
0

1
0 5

1
0

1
0

O
F
-
-
O
r
c
a

a
n
a
 
G
r
e
e
n
s
t
o
n
e
-
-
c
o
n
t
i
n
u
e
d

dO
C

£3
09

S
liO

U
O

IS
A

8
0
0
U

0
3
5
B

8
0
0
U

G
3
7
A

3
0

0
U

Q
3

9
A

5
0
 

3
5
 

5C
 

4 
5 

2 
5

1 
0 5

1 
0

1 
5

20

AO
 

25
 

AO
 

60
 

65

3
0

0
U

0
4

1
 A

 
8
U

O
U

O
A

4
A

 
8
0
i)
U

fK
6
A

 
8

0
0

U
U

4
7

A

5
C

 
A 

5 
A

C
 

5
C

 
A 

5

1 
5

1
0

1 
5

1 
5

1 
5

55 55 50 50 75



T
a
b
le

 
I
I
I
.
 

C
h
e
m

ic
a
l 

d
u

ta
 

fo
r 

ro
c
k
 

s
a

m
p

le
s
* 

C
h
u
g
a
ch

 
N

a
ti
o
n
a
l 

F
o

re
s
t,

 
A 

I 
a
s
k
a
--

c
o
n
ti
n
u
e
a

S
a

m
p

le
L

a
 t

 i
 t

u
d

e
L

o
n

g
 i

 t
u
d
e

3
0
M
H
0
2
8
A

o
U
M
r
i
u
3
5
 A

8
G
M
r
i
O
A
1
o

8 
0 
M 
H 
0 
A 
3 
A

8
0
M
H
O
A
9
A

8
0
M
H
O
 5
G
A

3
0
M
H
 1

 1
 3
d

8 
0 
M 
H 

1 
1 
5 
A

a
O
M
H
l
 3
7
A

8
G
M
H
1
 A
6
A

80
I1

H1
 A
9
b

8
0
M
H
1
 5
1 
B

8
0
N
H
1
 5
A
B

8 
G 
M 
H 

1 
5 
5 
A

8 
0 
M 
H 

1 
6 

1 
A

8 
0 
H 
H 

1 
6 
5 
A

^
 

d
G
M
H
l
 9
7
A

%
0
 

8
0
 M
H
 1
9
6
 A

£
j
 

3
0
N
H
1
9
9
B

^
 

8
0
N
C
O
G
2

8
0
N
C
O
G
5

8
0
N
C
O
J
6

8
0
N
C
G
 1
0

8
0
N
S
0
1
G
C

8
0
N
S
0
1
 5
A

8
0
.
N
S
0
2
2
D

8
0
.
N
S
0
2
5
A

8
0
N
S
0
3
1
 A

8
0
N
S
0
3
2
A

8
U
N
S
0
3
3
A

3
0
M
S
0
3
A
A

8
0
i
M
S
0
3
d
A

8
0
N
S
0
3
9
A

8
G
N
S
0
5
5
A

8
0
N
S
0
5
6
A

8
0
M
S
1
 1
G
A

8
0
N
S
1
 1

1 
A

80
.N

S1
 3
9

3
G
N
S
1
 5
J
A

, 
3
0
N
S
1
o
A
d

8
G
T
 I
O
A
7
A

8
0
F
 I
O
A
9
A

S
O
T
 1
0
5
G
A

8
G
T
 l
O
^
u
A

8
0
T
 l
Oo

<J

6
0

6
0 c
O
6
0 c
O

6
0 6
0

6
0 cQ 60 60 6
0 6
C

6
0 6
0

o
G 6
0

c
G

6
0
'

6
0 6
0 59 59 60 6J tO 6
0 60 60 6
0 60 59 59 6
0

6
0

6
0

60 6
0

60 6
0

6
0 c
G

60 c
O 6
0

2
0 19 2
0

1 
5

21 22 39 3
9
A
? 52 AA A
3 A? A7 2
9

2
8 35 3
5

3
3 2 0
5
9

57
A 7

1 
7

2
G 2
6 19 21

6
56 57 1o 1 
7

39 39 52 30 2
0

2
8 2
d

2
9 35 31

30 50
A

A
U 8

33 5A A1 39 A8 57 35 13 17 18 33 3 
o

23 16
3

25 22 A
O 37 3
6 7

57
5

33 50 A
8 16 A
6 9
32

8
36 AO 18 30 A7 A1 35
J 5A

1 
A
8

1 
Ao

1 
A
7

1 
A7

1 
A7

1 
A7

1 
A6

1 
A
6

1 
A
6

1 
A7

1 
A
6

1 
A
6

1 
A
6

1 
A
6

1 
AA

1 
A
A

1
A
5

1
A
5

1 
A
5

us U
t
t

1
A
3

1 
A
8

1 
A7

1 
A7

1 
A7

1 
A
b

1 
A8

1 
A
S

1 
A
7

1 
A7

1 
A8

1 
A8

1 
A
7

1 
A7

1 
A
6

1 
A6

1 
A7

1 
AA

1 
A
6

1 
AA 1 
AA

1 
A
A

1 
AA

1 
A
5

1 L-

A
5
A
6 38 A2 1 
3

1 
A

1 
7 5

19 21 1 
7

17 16 29 39 A
O

A5
C 3 5 8

56 56 51
3 3 3

59 56
9

10 51 A
8 8 9 5

1 
5

25 26 27 29
7

5
8

55 5
0 1 
1 1

5
0

2
0

A1
8

3
6 25 AO 1 
A

A2 57 2
8 3
5
G 18 1 
A

5b 3
5 1 
2

50 55 35 10 A
3 1 5
2
0 32
0

35
0 0 3

1 
5

A
O 15
0

A2 15 58
0

57

F
e
-p

c
 t

 .
s 7
.0

0
1 
0

.0
0

7
.0

0
7
.0

0
7

.0
0

5
.0

0
5
.0

0
5
.0

0
5
.0

0
3
.0

0

3
.0

0
3

.0
0

5
.0

0
7

.0
0

3
.0

0

5
.0

0
5
.0

0
5
.0

0
7
.0

0
5
.0

0

7
.0

0
5
.0

0
5
.0

0
5
.0

0
5
.0

0

1
0

.0
0

1
0
.0

0
1
0
.0

0
7
.0

0
1
5
.0

0

1
0
.0

0
 

7
.0

0
3
.0

0
7

.0
0

7
.0

0

7
.0

0
5
.0

0
1 
0
.0

0
5
.0

0
3
.0

0

3
.0

0
5
.0

0
2
.0

0
3
.0

0
7
.0

0

M
g 

-p
e

t 
.

s 3
.0

0
3
.0

0
5

.0
0

3
.J

U
5
.0

0

5
.0

0
5

.0
0

5
.u

u
3

. 
G

O
2
. 

G
O

3
.0

0
3

.U
G

5
.0

0
5
. 

G
O

2
.G

U

3
.G

G
3.

G
G

  
5
.u

O
3

.0
0

3
.0

u

5
.0

G
3
.0

G
3
.G

G
3

.0
0

3.
G

G

3
.G

U
5

. 
CO

5
. 

G
O

5
.0

G
5.

G
G

2
.0

0
 

5
.0

U
3

.0
0

3
. 

G
O

3
.G

G

3
. 

G
O

3
.0

G
7

. 
G

O
3
. 

G
O

2
.0

G

2
.0

G
3
.G

G
1 

.0
0

2
.Q

C
3

. 
G

O

C 
a

-p
c
 t

 .
s 5
.0

0
3
.0

0
7

.0
0

5
.0

0
5

.0
0

5
.0

0
5
.0

G
5

.0
0

3
. 

00
5

.0
0

5
.0

0
3

.0
0

5
.0

0
7

.0
0

5
.0

0

3
.0

0
5

.0
0

7
.0

G
5
. 

00
5

.0
0

3
.0

0
3
.0

0
2

.0
0

2
.0

0
7

.0
0

2
.0

0
3

.0
0

2
.0

0
5
.0

0
5

.0
0

7
.0

G
 

2
.0

0
7

.0
0

5
.0

0
5

.0
0

3
.0

0
7

.0
0

7
.0

0
7
.0

G
1 

.5
0

5
.0

0
3

.0
0

2
.0

0
2

.0
0

3
.0

0

T 
i-
p
c
 t

 .
s . 

5
0

0
.5

0
0

.7
0
0

1
.0

0
0

.7
0
0

.5
0
0

.2
0
0

.1
5
0

.1
 5

0
.7

0
0

.2
0
0

.2
0
0

.3
0
0

.3
0
0

.7
0

0

1 
.0

0
0

.5
0
0

.5
0
0

1
.0

0
0

.5
0
0

.7
0
0

1
.0

0
0

.3
0
0

.7
0
0

.5
0
0

1 
.0

0
0

. 
70

0
.7

0
0

.5
0
0

1 
.0

0
0

.5
0
0
 

1
.0

0
0

.3
0
0

1 
.0

0
0

.7
0
0

.3
0
0

.2
0
0

.7
0
0

.3
0
0

.5
0
0

>1
 .

0
0
0

1 
.0

0
0

.3
0
0

.7
0
0

1
.C

C
O

M
n
-p

p
m

s 1
*5

0
0

2
,0

0
0

1
,0

0
0

1
,5

0
0

1
,5

0
0

1
,5

0
0

1
,0

0
0

1
,0

0
0

1
,5

0
0

7
0
0

7
0
0

7
0

0
1
,5

0
0

2
,0

0
0

7
0
0

1
,0

0
0

7
0

0
1
,0

0
0

1
,5

0
0

1
,5

0
0

1 
,5

0
0

1 
,0

0
0

1
,0

0
0

1
,5

0
0

1
,0

0
0

3
,0

0
0

2
,0

0
0

1 
,5

0
0

1
,0

0
0

2
,0

0
0

2
,0

0
0

 
1

,5
0

0
1

,0
0

0
2

,0
0

0
1
,5

0
0

1
,0

0
0

1
,5

0
0

1
,5

0
0

1
,5

0
0

1
,5

0
0

5
0
0

7
0
0

3
0

0
5

0
0

1 
,5

0
0

A 
g
-p

p
m

 
s

N
 

N
 

N N N N N N N N N N N N N N N N N N N N N N N
2

.0 N N N .7 N N N

A
s 

~
p
p
 m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N i\ N N N N M N N N N N N N N N N N N N N N N N

B
-p

p
m

s

1
0 N

1
0

 N N

15 10
N N

10 2
0

3
0 20

N N N N 
15

N N
 

N
 N
 

1
0

2
0 N

20 10 15 10 1 
5

10 10 1 
5

15 1
0



OO OC Oo CX OO CX CX CX) Ou CX OO OO CW OO OC Oc Oo CX Oo OO CX OO CX CX) CX) OO CO CX Ou OO Oo OO OO Oo OO OO Oo CX. Oo Oo CX Ou CX) CX CA.
O O C O O O O C: O O O G O O O C O O O O OOOOO OOOOC OOOOO C-CDOOO OCOCO
-i -t -t -i -t ZZZZ;n ZilZZZ Z^ZZZ ZZZZZ Z 3 2 2 ^ 2T233S 223.212 3^;^j:S
^.H-.^^^ COtOCOtOtO COtOOOC^CO COtOtOCOUi V, CO o n O OIXXX XXXXX 3TXXXX XXXXX
OOOOO -._._._._» COOOO OOC.OCJ OOOOO CT-  -»-* _._._« »-. ~»_._»_»o OOOCO

 > O^iv    « (^- ro  »  «  > _»_. _>r\j  'A  »  > i\j vyi  » A 

ZOOGO OCOOO OCOOO OOOOO COCOC OdOOC OOOCC CODOO OOCOO

  z z
O

zzzzz r-zzzz: zzrzzz zzzzz zzzzz zrzzzz zzzzz zzzzz z-zzz

ZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ

ooooo ooooo ooooo ooocno ooooc ooooo ooooo ooooo

 »  » (\J  « CW (\J lAl~gC>lt^V/l ^g-J-^V/1 UltMOul^llAl _»    (\J _» (\J  * fNJ V/l IV W  *  » I\J  » "M *JlV/!*JlfVfV

O-^VAI^UJI ^lOOOO OOOOO OOOOv/i OOOOO 01OOOO unOOOO O*-"O««nO OOOOO
ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo

r\j     > r\j c«j Os  ' rvj cw  » _»  »  » rsj un  »  »  « IAI rv fv  » v/i  » -*fv
O*-"OOO c*Ov/> O O *-"  » -vj O V/>O"^CO v/T-Nj (Ji'o*-" *" K/I"V/I OO OO*-"*-"*^ v/io*-"*-'1'-'1 ->*O'^O*-"
OOOOO OOO-NIO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

u> I
A A A A A A TJ

njrvfv cvi\j rvivcvfviv'VJ cvfv 'C
OOZOZ ZZ002 ZZZZZ ZZZZZ OOZZO OOOZZ OOZZZ ZZZZZ 3

ZZZZZ ZZZZZ ZZZ-slZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ

A A- 
fV (V 
00 ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZ?

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO



T
a
b
l
e
 
II

I.
 

C
h
e
m
i
C
d
l
 
da
ta
 
fo

r 
ro

ck
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 

A 
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

S
U

M
H

Q
2
3
A

 
8

0
M

H
G

3
S

A
 

3
0

 M
H

O
 4

1
0

 
3

U
H

H
0

4
8

A

P
t>

-p
p
.n

8
0
M

H
0
5
0
A

 
3

0
K

H
1

 
1 

3t
3 

8 
U 

H 
H 

1 
1 

5 
A 

3 
J 

M 
H 

1 
3 

7 
A 

3
0
H

H
U

S
A

8 
0

 H
 H

 K
 V

 b
 

S
O

H
ri
 1

 5
1
6
 

a 
0 

H 
ri 

1 
j 

s 
B 

3
0
U

H
1
 5

 5
 A

 
3 

U 
M 

H 
1 

6 
1 

A

3
Q

M
H

1
6
5
A

 
3
0
M

H
1
 V

7
A

 
8
0
f1

H
 1

 
J'

JA
 

8
0

M
H

1
 S

>9
B 

S
O

M
C

0
0
2

fe
O

N
C

U
O

S
 

8
0
I4

C
0
0
6
 

8
0
IK

0
1
 0

 
d
U

N
S

O
IO

C
 

a 
0 

U 
S 

0 
1 

5 
A

8
0

N
S

0
2

2
0

 
8
0
N

S
0
2
5
A

 
8

G
.J

S
0

3
1

 A
 

8
0
N

S
0
3
2
A

 
8

0
N

S
0

3
3

A

S
O

W
 S

3
 3

4
 A

 
8

0
N

S
0

3
3

A
 

8
0

N
S

0
3

V
A

 
S

O
N

S
 J

5
5

A
 

8
0

N
S

0
5

6
A

S
O

N
S

1
 1

0
A

 
8
0
H

S
1
 1

 1
 A

 
8
0
 M

S
I 

3
9

 
8
0
N

S
1
 5

0
A

 
8
0
N

S
1
 J

4
b

8
0

T
IO

<
.7

A
 

8
Q

T
 I

0
4
9
A

 
8

0
T

I0
5

0
A

 
8
0
T

 I
0

6
0

A
 

S
O

T
 1

0
6

8

N 
1 

0 N 
1
0

1
0 N

1
0 N 

1 
0

1
0
 

1
0
 

1 
G 

1
0

 
1 

0 N
1
0
 

1
0

 
1

0
 

1
0

1
0 1 
5

1
0

S
b
-p

p
in

 
s

N N [J ,-J N N N [J

S 
c
-p

p
m

 
S

7
0

7
0

7
0

7
0

7
0 5
0

50 3
0

5
0 7
0 50 50 50 70 30 7
0

5
0

7
0

7
0

5
0 50 70 30 50 50 7
0

7
0

7
0 5
0

7
0 70 50 30 70 50 70 50 33 70 30 30 50 15 2
0 7
0

S 
n

-p
p

m
 

s
S 

r-
p

p
m

s

N N N N N W U N N N N N N N IJ N N N N N N N N N U N N N N N N N N N N N N N .J N N N N N n

1
0
0

1
5
0

2
0
0

1 
0
0

1
0
0

20
0

1 
50

20
0

1 
00

20
0 N

30
0

10
0

10
0

30
0

30
0

20
0

2G
O

10
0

1 
50

15
0

20
3

10
0

50
0

1 
/O

OO

N
50
0 N

30
0 N

1
/
5
0
0

30
0

0
0
0

15
0

1 
50

10
0

10
0

10
0

50
0

20
0

50
0

20
0

30
0

10
0

0
0
0

V
-p

p
m

s

50
0

70
0

2
0
0

20
0

30
0

2
0
0

20
0

2
0
0

15
0

2
0
0

30
0

20
0

3
0
0

50
0

20
0

2
0
0

30
0

3
0
0

50
0

20
0

2
0

0
2
0
0

1
5
0

2
0
0

30
0

50
0

50
0

30
0

2
0
0

30
0

1
5
0

2
0

0
10

0
50

0
30

0

30
0

30
0

30
0

30
0

1
5
0

1
5

0
1

5
0

10
0

15
0

30
0

W
-
p
p
m

S

N N N N N N N N N N N (4 N N N N N N N N N N N N N N N N N N N N N N N N 14 N N N N N N N N

Y
-
p
p
m

s

30 50 50 70 50 30 15 1 
5

1 
5

50 15 20 20 30 50 30 30 50
10
0 20 30 30 1 
5

20 20 50 30 30 20 50 10 30 20 50 30 20 15 30 30 20 50 50 1 
5

1 
5

50

I
n

-p
p

m
 

s
Z 

r-
p
p
m

s

<2
00

<2
00

<2
00

<
2
0
0

<2
00

N
<2
00
N

<
2
0
0

<
2
0
0

<
2
0
0 N

<
2
0
0

<
2
0
0 N

<
2
0
0 N N

2
0
0 N

<
2
0
0 N N N N N N

<
2
0
0 N

<
2
0
0 N N N

<
2
0
0 N

<
2
0
0 N

20
0

<2
00

<2
00

N N N N
<
2
0
0

30 30
10
0

15
0

10
0 70 15 10 20

10
0 10 10 20 20 10
0

10
0 30 50

10
0

10
0

10
0

10
0 70 70 20

10
0 30 50 70 10
0 20 15
0

10
0

10
0

10
0 20 10

10
0 30 10
0

20
0

15
0

15
0

15
0 70

T
h
-p

p
m

s

N N N N N N N
 

N
 N
 

N N
 N N N
 

N N N
 

N N
 N N
 

N
 

N N N N
 

N
 

N
 N
 N N
 N N
 N N N
 

N N
 

N
 

N N
 

N
 N
 

N
 N



T
a
o
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
o

a
ta

 
fo

r 
ro

c
k
 

s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/
 

A 
I 
a
s
k
a
--

c
o
n
ti
n
u
e
a

S
a

m
p

le
C 
u
-
p
p
 m

P 
D

-p
p
m

I
n
-p

p
m

 
aa

S
b

-p
p

m
 

a 
a

A
s
-p

p
m

 
cm

E
Q

U
IV

 
U

A 
u
-p

p
m

 
a 

a
A 

s
-p

p
m

 
aa

C
d

-p
p

m
 

a
a

8
0

M
H

0
2

3
A

 
3 

0 
(1 

h 
0 

3 
5 

A 
3
0
,^

0
4
1
1
3
 

8
U

M
H

0
4
S

A

8
0

 M
H 

0
3
0
 A

 
3
0
H

H
1
 1

3
o
 

80
M

H
1 

IS
A

 
8
0
H

H
1
 3

7A
 

80
M

H
1 

4 
3 

A

oC
 

1 
3C

 
6
C

 
&

C
 

7C 6
0

7 
G

1 
6
0

46
C

1 
5C

30 20 1
0 5

1 
0 5

1 
5 

1
0

 
1C

 
2

0

35
1

0
0 5 5

6
0 1
0

35 35 55
1 

7
0

N
<

2
C

 
<

2
0

<
20

 
<

20
 

<
20

80
 M

H 
K

9
b

 
80

M
H

1 
5
1
8
 

8
0

M
H

1
5

4
8

 
8
U

H
II
1
 5

5A
 

S
O

H
H

1
6

1
A

5
0

6
C

1 
4

C
1 

7C
2
&

C

1
0

1
0

1
0

1
0

1 
5

30 15 15 2
0

6
0

S
O

M
h
l 

o
5

A
 

80
 M

 H
 1

 y
 7

 A
 

8 
0 

M 
H 

1 
9 

6 
A 

8
0
M

H
1
9
9
a
 

8
J.

N
C

0
0
2

30
C

1 
A 

C
1 

<.
C

5C 3C

1
0

 
1C

 
1
0
 

2
0

 5

1 
0

0
8
0 70

1 
3

0
4
5

<
2
0

(J
O

N
C

O
C

5 
8
0
N

C
O

U
6
 

8 
0 

U 
C 

0 
1 

0 
8u

,J
S

G
1U

C
 

3
0
.M

S
0
1
5
A

3
0

N
S

Q
2

5
A

 
8 

0 
n 

b 
J 

3 
1 

A 
8
0
N

S
0
3
2
A

 
3
0
M

S
J3

3
A

2 
5

5
b
 

3C
 

6 
L 

oC

31
 

C
1 

U
u 

5 
5 

6
5

 
ttC

1 
5

1 
0 5

2
0

1 
0

1 
5

20 20 1 
5

1 
5

50 40 45 45 30

1 
30 6
0 3
0 35

<
20

 
<

20

<
20

<
20

N
<

20
N

3
0
N
S
Q
3
4
A
 

4
0
N
S
0
3
8
A
 

8
0
N
S
0
3
9
A
 

8
0
N
S
J
5
5
A
 

8
0
N
S
0
5
6
A

S
O
N
 S
I
1
Q
A
 

30
 M
S 

1 
11

 A
 

8
0
N
S
1
3
9
 

S
O
N
S
 1
50

A 
8
0
N
S
1
6
4
8

75
 

4 
5 

3C
 

6 
5 

1
8
C

1 
S
C 1 
C

1 
O
C

2
0
C 5C

10 1 
5 5

1C
 

10

5
10 10 10 20

65
 

60
 

<5 90 15 50 20 60 70
1
2
0

N
30

 
20

SO
T 
I
J
4
7
A
 

30
 T
I
J
4
9
A
 

8
U
T
I
0
5
U
A
 

3
0
T
I
0
6
U
A
 

8
J
T
1
0
6
0

2
5
C
 

1 
5C

 
1 
2
0
 

1
4
1
 

1 
5C

1 
5

1 
5

10 1 
5

1 
0

80 85 60 90
1 
60

<
2
0
 

20
 

<
2
0
 

<
2
0
 

<
2
0



T
a
b
l
e
 
II

I.
 

C
h
e
m
i
c
a
l
 
a
a
c
a
 

fo
r 

r
o
c
k
 
s
a
m
p
l
e
s
*
 
C
h
u
y
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
AI
 a
s
k
a
-
-
c
o
n
t
i
n
u
e
O

S
a

m
p

le

S
O

W
K

0
1
0

8
0

W
K

U
1

 
1 

A

8
0
W

K
0
9
3

81
 B

S
G

1
4

A
8

lB
b

O
!4

B

81
 
B

S
0
1
6
G

81
 B

S
0

1
 7

A
81

 B
S

0
3
2
A

8
1
B

S
0
3
3
C

3
1

 O
S

0
3

4
B

8
1
D

0
0
9
2
A

81
 0

0
0

9
2

d
81

 D
U

0
9

3
A

81
 O

U
0

9
4

A
8 

1 
11 

H 
0 

4 
2 

A

31
 M

H
0
7
9
A

3 
1 

M
 ri

 0
 3

 2
 A

^
 

81
 M

H
0
8
3
A

W
W

 
3
1
M

H
0
3
9
A

^
 

3 
1 

H 
H

O
 9

4
 A

O
8 

1 
h 

H 
0 

9 
5 

A
31

 N
S

O
o
4
A

8
1

M
S

0
9

4
A

8
1
N

S
1
0
4
C

3
1

 N
S

IO
o

A

8 
1 

n
 S

 1
1 

1 
A

8
1

N
S

1
 1

1 
d

31
 M

S
I 

1 
1C

8 
1 

M 
S 

1 
1 

1 
0

8
2
0
0
1
 6

4
a

8
2
0
0
1
 7

8
3

8
2
D

U
1
 7

3
C

8
2
D

U
1
9
5
A

3 
2 

M
 H

 0
 7

 8
 A

3
2

M
H

0
8

5
A

8 
2 

M 
H 

1 
0 

7 
A

8 
2 

N 
H 

1 
0 

o 
b

8 
2 

M 
H 

1 
3 

7 
A

3
2
M

H
1
 3

3
A

, 
8
2
N

S
0
2
1
A

L
a
 t
 i

 
t 

u
O

e

6
0
 

0 
4
0

0
0

 
1

1
0

6
0

 
21

 
41

6
0

 
2
1
 

11
6
0
 

21
 

11

6
0
 

2
1
 

1
4

6
0
 

2
0

 
5
6

6
0

 
21

 
5
7

6
0

 
2
2
 

3
2

6
0
 

2
2

 
3
0

6
0

 
1

2
 

4
0

6
0
 

1
2

 
4

0
6

0
 

1
2

 
21

6
0

 
1 

2 
3

6
C

 
2

1
 

8

6
0
 

5
3

 
3

3
6

0
 

5
2
 

5
3

6
0
 

5
3

 
5

6
0

 
5
3
 

1
6

6
0
 

1
3
 

3
5

6
0
 

1
3

 
1
9

oO
 

4
0

 
4

6
6

0
 

5
4
 

4
2

oO
 

1
0

 
3

4
6

0
 

1
0

 
2

2

C
O

 
1 

? 
5

0
6

0
 

1 
1 

5
0

6
0
 

1
7
 

5
0

6
0

 
1 

7 
5

0
6

0
 

4
7
 

5
7

6
0
 

3
5
 

57
6

0
 

3
5
 

5
7

6
0

 
3
2
 

4
9

6
0

 
2
2
 

3
2

6
0

 
1
5
 

15

6
0
 

51
 

5
8

6
0
 

5
2
 

9
6
0
 

3
6

 
2

4
6

0
 

31
 

0
6
0
 

4
4

 
3

o

L
o
n
^
i 

tu
J
e

1 
4
8
 

0
5
3

1
4
8
 

0 
3

0
1
4
6
1
8
 

8
1

4
7

 
3
8
 

4
7

1
4
7
 

3
6

 
4

7

1
4
7
 

3
3

 
4
7

1
4
7
 

3
8

 
3

0
1

4
7

 
4

4
 

2
0

1
4
7
 

4
2
 

2
2

1
4
7
 

4
2

 
2
0

1
4

4
 

3
3

 
0

1
4
4
 

3
3

 
0

1
4
4
 

3
3

 
1
0

1
4
4
 

3
3
 

3
3

1
4

7
 

3
7

 
5

1
4
7
 

6
1
2

1
4
6
 

3
6

 
3

1
4
6
 

3
6

 
«.

1
4
6
3
7
 

5
1
4
4
 

3
2
 

3
0

1
4
4
 

3
3
 

2
3

1
4
7
4
5
 

0
1 

4
0

 
4

0
 

2
0

1
4

4
 

3
5
 

5
1 

4
4

 
3
5
 

2
0

1 
4
4
 

3
2

 
4

2
1 

4
4
 

3
2
 

4
2

1 
4

4
 

3
2
 

4
2

1 
4

4
 

3
2

 
4
2

1
4
o
 

1
7

 
5

6

1
4

4
 

5
5
 

5
3

1 
4
4
 

5
5
 

5
3

1
4
4
 

4
3

 
2
0

1
4

7
 

4
0

 
1
2

1
4
7
 

51
 

8

1 
4

o
 

3
4

 
11

1
4
6
 

3
3
 

5
5

1 
4
4
 

4
2
 

3
6

1
4
4
 

3
9
 

u
1
-0

 
2
2
 

5
6

F 
e
-p

c
 t

 .
s

1
0

.0
0

1
0

.0
0

5
.0

0
1

0
. 

C
O

1
0

.0
0

1
0
.0

0
1

0
.0

0
1 

0
. 

0
0

1
0
.0

0
7

.0
0

1
0

.0
0

1
0
.0

0
1
0
.0

0
1
0
.0

0
7
.0

0

7
.0

0
1
0
.0

0
7
.0

0
7
.0

0
7

.0
0

7
.0

0
1
0
.0

0
7
.0

0
7

.0
0

5
.0

0

2
.0

0
5

.0
0

5
.0

0
7

.0
0

1
.5

0

2
.0

0
2
.0

0
1

.0
0

7
.0

0
7
.0

0

3
.0

0
3
.0

0
1

.5
0

5
.0

0
5

.0
0

M
g
-p

c
t 

.
s 2
.0

0
3

.0
0

5
.0

U
1
0
.0

0
1

0
. 

O
U

>
1

0
.0

0
>

1 
0 

.0
0

>
1 

0 
. 

O
U

>
1

0
.0

0
>1

 0
 .
0
0

3
.0

U
5

.U
U

5
.0

0
1

0
.0

0
1

0
.0

0

7
.0

0
1

0
. 

O
U

7
.0

U
1

0
.0

0
5

.0
U

5
.0

0
5

.0
0

1
0
.0

0
3

.0
U

2
.0

0

.2
0

2
.0

0
2
.0

0
3
.U

O
1 

.0
0

.7
0

.7
U

1 
.O

U
.7

0
3
.0

0

3
.0

U
3
.0

0
1 

.u
U

2
.U

U
2
.U

O

C 
d
-p

C
 t

 .

S 2
.0

0
5

.0
0

3
.0

0
1

0
.0

0
7
.0

0

1
0
.0

0
1

0
.0

0
1

0
.0

0
7

.0
0

1 
0
.0

0

1
0

.0
0

7
.0

0
7
.0

0
7
.0

0
5

.0
0

3
.0

0
5

.0
0

5
.0

0
1
0
.0

0
7

.0
0

5
.0

0
5
.0

0
1 
0

.0
0

3
.0

0
2

.0
0

3
.0

0
2
.0

0
3
.0

0
3

.0
0

1 
.5

0

.5
0

.5
0

.7
0

.3
0

2
.0

0

3
.0

0
3
.0

0
.5

0
2
.0

0
1 

.0
0

T 
i-
p
c
 t

 .
s

1 
.0

0
0

1 
.0

0
0

.5
0

0
.5

0
0

.5
0

0

1 
.0

0
0

1 
.0

0
0

1 
.C

O
O

1 
.0

0
0

.7
0

0

>1
 .

0
0
0

>1
 .

0
0

0
>1

 .
 0

0
0

>1
 .

0
0

0
.7

0
0

.5
0

0
.5

0
0

. 
5

0
0

.3
0

0
1 
.0

0
0

1 
.0

0
0

1 
.0

0
0

.5
0
0

.7
0

0
. 

7
0

0

. 
1
5
0

. 
7C

O
.7

0
0

1 
.0

0
0

.2
0

0

.1
5
0

.1
 5

0
.1

0
0

.0
5
0

.5
0

0

.2
0

0
.2

0
0

. 
1
5
0

.5
0

0
.1

5
0

M
n
-p

p
m

s 1
/5

0
0

2
/0

0
0

1
/5

0
0

2
/0

0
0

1
/0

0
0

2
/0

0
0

2
/0

0
0

3
/0

0
0

1
/5

0
0

1
/5

0
0

1
/5

0
0

1
/5

0
0

1
/5

0
0

2
/0

0
0

1
/5

0
0

1
/5

0
0

2
/0

0
0

2
/0

0
0

1
/5

0
0

2
/0

0
0

2
/0

0
0

2
/0

0
0

1
/5

0
0

7
0
0

2
/0

0
0

5
0
0

1
/5

0
0

1 
/5

0
0

2
/0

0
0

7
0
0

7
0

0
7
0
0

5
0
0

3
0
0

2
/0

0
0

1
/0

0
0

1
/0

0
0

7
0

'0

1
/0

0
0

1 
/ 

0
0
0

A
g
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N
< 

. 
5

N N N N

< 
. 

5
N N N N

< 
.5 N

<
.5 N N N N

A
s
-p

p
m

 
A

u
-p

p
m

S

N N N N N N N N N N N N N N N N
  

N N N N N N N N N N N N N N N N N N N N N N N
  

N

S

N N N N N N N N N N N N N N N N N M N N N N N N N N N N N N N N N N N N N N N N

B
-p

p
m

S

0
0

O
 0 1
0

O
 0

0
0 1
0

1
0

1
0

1
0

1
0

7
0

3
0

5
0

3
0

0
0 1
0

1
0

0
0 1
0

2
0

2
0

O
 0

<1
 0 2
0

2
0

1 
5

2
0

2
0

2
0

0
0 1
0

1
0

O
 0

O
 0

0
0

0
0 N
1

0
2
0

0
0



OOOOO 
m o Is- m m

OOOOO 
r. O O O m

OOOOO OOOOO OOOOO in O O O O VAOOOO O O m O O 
m m m in O m m r. O O ^. o m is. r. m in m fi *- r\i *  <\J O m ^.    m rw

zzzzz z z z z zzzzz zzzzz

zzzzz zzzzz «* z z z z zzzzz zzzzz

Z Z O Z Z ZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ

O O O in O 
in m o «  i/>

OOOOO OOOOO 
OOOOm

OOOOO 
l/^^.o ."> O

OOOOO 
or-Omo

O O O O m 
Om O, o »- 
*-,  Kj oj

O O in O >/ »
»- rvi V \n. ' ''

O O >/"> O O 
O N-    O O

OOOOO 
OOOCDO

OOOOO 
OOOOO

OOOOO 
OOOOO

OOOOO 
OOOOO

OOOOO OOOOO

OOOOO OOOOO OOOOO OOOOO OOOOO mOOOin oi/>mir>O OOf^-OO 
iniAinr-m oommm ^.^.^Oio r-^^^^ ^^mmm VvAinm^- »-»  10 Kiro rom

ZZZ2Z OOOOZ ZZZZZ

z z z z z
o oo oooo

-...
r-^^^ 
V V V

OC30OO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOZ

^^ >r__ ^^^nw,^, -Ko->>4- r-.-ox)TOO >0t>00 ^^^-r-
OOOOO OCTCOO OOOOO OCOOO OOO--'- .- -,-.-
v i i^ -^i  /» to"i<>nvovo oooox rrxxr TOOVIOOI^I -ovivooo
a^^tirn -n-n^aj-n QOOOC siziEiiS: :EJZZZZ zz^n

OO«MfO3O OOOOCOUO'*} 'O'TJTOMOO -OTOOOOO"" »T3

ooorx

WJ ^OCOOOOOoO OOOJonoOtJ

341



6 ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ
a

ooooo ooooo a o o o o ooooo
O O '.n in o OOOOO O P- O r- O OOOOO

O Z Z O O O O O O Z O O O O Z Z O O O O O Z Z Z Z ZZZZZ ZZZZO
O OOOOOO OOOO OOOOO CD
rg f\jfMf\jf\jr\iro f\i f\i r\i rv r\i rv ru fM rv fv

E OOOOO OOOOO OOOOO OOOOO OOOOO oO O O in O U"» O Z O . o u-> tr> O O 
a. r- ui r- 1*1 ir< p^r-.y>u-»tr> u-»r^p^r-i>n i^rom-or- r-r-u->»oir\ ^-mrvjro^ wi*-«- "O KI  - »- r\i 01 
a <« v 
I

ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
ooooo ooooo ooooo ooooo OQOOO ooooo oor-*"io c,inou-»in
t/^fOrofVoj fs\ t*\ v  tr\ to tr\tr\rwir»ro r*^K>K>tr\ir\ tr\tr\i/>f\jf\i ojf\lfOro«  v*v- oj f\i »~ «  «  t 

in E OOOOO OOOOO OOOOO OZOOO OOOOO OOOOO OOOOO OOOOO
<b A OOOOCJ OCDOOO OOOOO O OO"D OOOOO OOOOtn OOOOO OOOOO
-^ d fM»  'vjfMrv ojrvu^'vjto fMmN-rOfvj ro »  »O(^. ir«»o»-f\iir> Otr>fVf\i«  ro in ro «  fM «- »  ir> to « 
a. I m v v v v
e «-  -

ZZZZ

OOOOO OOOOO OOOOO OOOOO OOOOO 0000'-" U10P-ZO OOOOO

ZZO.ZO 0^000

OTOOO OOOOO OOOOO O O O «- i- ^^-^^^- i-r-^OO i-i-i-i-O
;/)«/>(/> >!(/> "DOOOZ X   XXX Xt/1t/1i/>/> ult/ltntno D3"DXX XXXXC/5
'DiBconcD QOQQS: ZZ:?CSE snzzz ZZZ^Q aaass: 5:2:^:^2
      i  >  «     »  i  »- »  i  »-» «  i  .  » > » »  i  »  i  «  ro fMfMfVIoj'^j f\l"\Jf\lf\J'M
TQOOTOOOOO oOoOoOOOtO OOoOoQoOrO fOoOoOoOoo 'O'OCOOQ'O tO'^OoOaOCO XiOcOcOOO

342



T
a
b
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
a

a
ta

 
fo

r 
ro

c
* 

s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t/

 
A

I 
a

s
k
a

--
c
o

n
ti
n

u
e

d

S
a

m
p

le
C 

u 
- 

p 
p 

.11
<J

d

P
b

-p
 

a 
d

Z 
n
-p

p
m

 
a 

a
S

o
-p

p
m

 
a 

a
A

s
-p

p
m

 
C 

m
E

Q
U

IV
 

U
A

u
-p

p
m

 
a 

a
A

s
-p

p
m

 
aa

C
d

-p
p

m
 

aa

8
0
W

K
U

1
0
 

8G
W

K
U

11
 A

 
8

0
W

K
0

9
3

 
31

 J
S

0
1
 4

A
 

81 81
 B

b
U

l 
6G

 
81

 B
S

0
1
 7

A
 

81
 B

S
0

3
2

A
 

81
 b

S
U

3
3
C

 
81

 B
S

0
3
4
b

81
 O

U
O

V
2A

 
81

 D
U

0
9

2
B

 
81

 D
J0

9
3

A
 

31
 D

U
O

S
4A

 
8 

1 
M 

H 
0 

4 
2 

A

t, 
5 

4C
1 

8
C

 
1 

C
2
2
C 5 

b
5 

5
4G

C
1 

u
C 6
5

1
6
 0

 
1 

6
L
 

1 
5C

 
1
0
C

 
6C

1 
5

1
0

2
0

2
5 1 
5 5 

<
5 5

7
0 5

1 
5

1 
0

1
0

1
0 5

1 
1
0
 

<.
U

 
8

5
 

7
0

 
5

0 50 35
U

O
 

9
5
 

1
5

8
0

7
0

7
0 7
0

5
0

<
20

N N

20 1
0

1
0

1
0

1
0

8
1

M
H

0
7

9
A

31
 ; 

! H
 u

 a
 2 

A
8

1
M

H
0

3
3

A
 

3
1

M
H

0
8

V
A

 
81

6C
 

6C
 

7 
5 

2 
i

1 
2U

5
2

0 1 
5

1
0 N

4
5 4
5

4
5

4
0

4
0

81
 M

H
U

95
A

 
31

 M
S

0
6

4
A

 
81

 N
S

U
9

4
A

 
6 

1 
N 

S 
1 

0 
4 

C 
81

 N
S

1 
U

fc
A

3 
I 

N 
S 

1 
1 

1 
A 

8 
1 

N 
S 

1 
11

 d
 

8
1

N
S

 1
 1

 U
 

31
 
N

S
1
 1

 I
D

 

3
2
0
U

32
 D

U
1 

7a
S

 
3
2
D

U
1
 7

3C
 

8
2
D

U
1
9
5
A

 
3

2
M

H
0

7
3

A
 

8
2

M
H

Q
8

5
A

8
2
ri
H

ld
7
A

 
8

2
M

H
lQ

ti
b

 
32

M
H

1 
37

A
 

82
M

H
1 

3
8
A

2
4

C
 

5 
5 

1 
1 

C 
1

8
0

 
1
9
C 2 
5

2
0
C

 
<

N
C

 
2
2
L

1
0

1 
5

1
0 15 2
0 5

1
0 1 
5

1 
5

8
5 6
0

4
0

8
0 1
0 5

1 
0
0

1 
1
0 70 4
5

6
5

 
5
5
 

5
5
 

15
 

V
O

4
0

4
0

6
0

8
5

6
0

IM N N N
2

.0
 

N N N N N N

1
0
 5

<
5 N N N

 
N

 N N N

.2
j

.2
 

.2 .2
 

J
N N

.;
.2

 
.2

 
.2

 
.3 N



000 OOOOZ OOOOO OinzOO O OZZOZ OOZZO OOZZO ZOOOZ

v> v U U ̂  ̂  ̂  "~ v v v v v v v v v v v v

Z.ZZZZ ZZZZZ Z ZZZ22

Z Z .2 Z Z ZZZZZ ZZZZZ Z ZZZHZ ZZZZZ

rs. o vn in OO in o in in in is. in OOOO O O in O
..,.2     Z Z Z ..Z«« Z Z     Z   Z         ZZZ.Z   Z Z    

u-, v rsjrg i- i- v r- K> eg O in O O V rs.

a c
OOO J3 OOOOO OOOOO OOOOO O O O O O O O - OOOOO OOOOO OOOOO
OOO H» OOOOO OOOOO OOOOO O »-  OOOOO OOOOO OOOOO OOOOO
O in O 13 O rO K"I O O in O in O ""> O O O in is. O "> O in Kl in O is. to i«"t r\* r»- O O in in O O O ""» O O
vvv v v v v v v v v v v v v \ C v v v v v \ v v v v v v

T  *  «  "O r- f\t f\i T  » » » »  »  fO T  T  »  ftl f\J r  v  r  T  r* T  i  f\J«  »  T 

000   OOOOO OOOOO OOOOO O H> OOOOO OOOOO OQOOO OOOOO 
000 O OOOOO OOOOO O u-> eg O O O O O u-> O O O O in O O OOOOO O O in O O

000   OOOOO OOOOO OOOOO O -r- OOOOO OOOOO OOOOO inOOOO 
<j->OO 3 O«-rs-OO OOOinO (v-OOinvn in 3 o«l--Om OintOT-ro OOOOO r-oOOO

000 "> 00000 OOOOO 00000 O </i OOOOO OOOOO OOOOO 
OOO < m-nrs.00 OOOOO OO'-nOm O < O^nOIJ OOOOO OOOmo

in«oo<nin -ovn^-fO f\j C m »- in »o fxjforoojr- «-rof\jT-«o

OOOOO OOOOO OOOOO O H> OOOOO OOOOO OOOOO OOOOO
ooooo ooooo o o *  o o o t. oraooo ooooo ooooo ooooo

i*"» r- m in is. o^Oinrw mr\j m»o 'n C c*ooor>- rvjp^oois. mis.is.Oin OfOrxjinO

O O »  in in moooo '<"> Q- mr-oo-O -O-O-OO-O xj-inoom ru m in i>

O ro o 
r\l K1 ^

-O O ^- 
xT J- xT

^iy",,_ vr'-n'Axj-^- m in rxi »  «  «  r\jr\j »- r\j^-r\jxj-j- J-^^T^j-^ ro  -!    .  minrorxj

OOO OOOOO OOOOO 0.-.-OO ^- OOOO--3 OOOOO OOOOO OOOOO
a  & -o -oooo-o -ooo-ijo oo>oo-<J -o -COO-DO -oooo-o oomoo ooooo

O »- T- O  -  - «- ^ »- O O O OOO'-'- t- »- t- t- t- .-OOOO O  «-OO
OO OOiyl^rsr) OO^XX V> XXXX-C XZXXX XUOOOOOO f1'yll^-<V
s 322:00 oooss: z EESTSE S:EZS:S s: z z 3 2 22^^^
O OOr-~^J rMrM-Vj^jrvj ,>i OOOOO OOOOO OOOOO OOOOO

X)00-OaO-O OOCOMCOX) OOOO-CoQ-O "O CO^J-X3t3-O cOOOTOOOXI OOOOi5OO3cO OO'OOO<XJ-O

344



T
a
b
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
ro

c
k
 

s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A 

I 
a

s
k
a

--
c
o

n
ti
n

u
e

d

S
a

m
p

le

8
2
N

S
0
2
3
A

 

3
2
N

S
0
7
0
A

8
0
M

H
1
3
6
A

 
8
0
r,

 r
i1

 4
6
 A

 
S

U
M

H
1
4
7
A

 
8

0
M

H
1

 5
A

A
 

8
0

N
S

0
2

3
A

8
0
N

S
1
 3

7
A

 
8

0
fJ

S
1

 3
3
 

81
 M

 H
 0

 4
 0

 A
 

8
2

D
U

1
2

3
A

 
8

2
D

U
1

2
3

C

8
2
D
U
1
2
3
0
 

8
2
D
U
1
 5
2
A
 

8
2
D
U
1
5
2
D
 

8
2
N
H
O
(
'
o
d
 

8
2
M
H
0
3
0
A

8
2
N
S
0
7
3
A

 J
O

cl
hO

A
S

A
 

6
0

M
H

0
4

V
J 

8 
0 

M 
H1

 3
 7

 B
 

8 
0 

M 
H 

1 
3 

7 
C

S
O

i-
lh

l 
3
7
E

 
8
0
M

H
1
3
7
F

 
8

0
M

H
1

3
7

G
 

8 
0 

M 
H

1 
3 

7 
h 

8
0

M
H

1
3

7
I

8
U
M
H
1
9
9
A
 

8
0
N
C
Q
G
A

8
0
N
S
0
2
2
C
 

8
0
N
S
0
3
7
A

8
0
N
S
Q
5
B
A
 

8
0
N
S
1
A
O
A
 

8
G
N
S
U
C
B
 

8
0
T
I
0
7
6
B
 

8
0
W
K
0
4
7

- 
p

p
.n

 

s

1
0

0 2
0 20

  u
uo N

<
2
0

2
0
0

2
0 50 2
0 20 3
0
2
0 50
 

70
 

30
 

1
U
C
 

20

N

1
0
0
 

2
/
G
O
U

2
Q
U

5
0
0

3
0
0

1
0
0 N

1 
,
0
0
0

<
2
0 50
 

5
0
 

3Q
 

2
0 30
 N

7
0
 N

5U

-p
p

m
 

j
i
 
 p

pd
i 

C
d

s

N N
0

.
0

O
M

u
--

O
r 

ca

N N N N ,'J N N N N N

O
.U 1
.0

1 
.0 N N

0
.0 O
K

P
  
 O

rc
a

H M N N
0
.
0

1
.5

0
.0 N N

0
.0 N N N N N N H N N (4

s

N N N

M
in

e
ra

li
z
a
ti

N N N N N N N N N N N N N N N N

M
in

e
ra

li
z
a

ti

N N N N N N N N N N N N N N N

0
0 N N N N

-p
p
m

 
C

o
-p

p
m

S

N N N

o
n
 

A 
s 

so
c 

i

N
1

5
0 N N N N it N N N N M N N N N

s

3
0

3
0

3
0

a 
te

 d
 

w
it
h

3
0

2
0
0

3
0

3
0

3
0

5
0

3
0

7
0

7
0

7
0

1
0

0 5 N
5
0

1
0

3
0

o
n
 

A
s
s
o
c
ia

te
d
 

w
it
h

N N H N N N N N
3

0 30

N N N N N

2
0 N N N

<
2
U

7
0

1
0

1 
5

0
7

0
5U 3
0

5
0

1
0

0
1
0
0 5
0

5
0

5
0

2
0 7

2
0

7
0

5
0 5

5
0

5
0

C 
r-

p
p

m
s

1
5

0
3

0
0

3
0

0

M
a

fi
c
 

D
ik

e
s

2
0

2
0

2
0
 

 
2

0
0 5
0

1 
0

0
3

0
0

2
0
0

1
/0

0
0

1
/0

0
0

7
0

0 2
0

< 
1 

0
3
0
0

<
1
0 5
0

B
a

s
a

lt
 

a
n

d

2
0

0
1

0
0

2
0
0

5
0

0
1

0
0

7
0 7
0

5
0

3
0

7
0

1 
0
0

2
0
0 2
0

15
2

0
0

1 
5
0

1
/0

0
0 1
0

5
0
0 5
0

C 
u
-p

p
m

s

7
0

1
0

0
2
0

a
n

d
 

G
a
b
b
ro

-

3
0

1
0
,0

0
0 2
0

3
0
0

1
5

5
/0

0
0 7
0

7
0

3
0

1
5
0

5
/0

0
0 1
5

<
5

1
5
0

1
/0

0
0

1 
/5

0
0

G
re

e
n
s
to

n
e
--

3
0
0

3
0

5
/0

0
0

1
/5

0
0

1 
/5

0
0 7
0

1
5
/0

0
0

1
5
/0

0
0

>
2

0
/0

0
0

7
/0

0
0 5
0

1
0
0

5
0
0

>
2

0
,0

0
0 7
0

>
2

0
/0

0
0

1
5

0
5

0
5
0
0

1
0

/0
0

0

L
a
-p

p
m

 
M

o
  

p
p

m
s

N N N

-c
o
n
ti
n
u
e
d

2
0

<
2
0 N N N N N N N N N N N N N N

c
o
n
t 

i 
n
u
e
 d

N
<

2
0 N

<
2
0

2
0

<
2

0 3
0

3
0

<
2
0

2
0

2
0 N

<
2
0 N N

2
0 2
0 N

<
2
0

<
2
0

s

N N N N
2

0
<

5 N N N N N N N N N N N N N N
5

0 5 N N N
<

5
1
0

1
5 N N N N N N N N N N

1
0

N
b

-p
p

m
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
i-
p
p
m

s

5
0

7
0

1
0

0

N N N N N N N N N N N N N N N

20 10 20 50 30 50
10

0 70
70
0

70
0

3
,
0
0
0 10
N

70
5

5
0

1
0

0 30 70
1
0
0 5
0 30 2
0

30 2
0

3
0 7
0

1
0

0 1
5

1
0

5
0

5
0

1
5
0

1
0

1
0
0

1
0



N 
N N

s
u

jd
d

-g

O
S 

O
f

010202

001
02 
O

O
f

001 
O

f

PO
L

02 
00 L 
001 
00 L

O
ZO
f

0
1

O
SL

O
S

O
S

O
S 

O
f 

01 
S

I 
O

Z

02 
02 
O

Z 
O

Z 
O

S L

001
02 
O

f 
O

f 
001

O
S 

O
f 

02

0
0

0
'2

0
0

2
>

NN0
0
0
'2

0
0

2
>

NO
O

S
N0
0
2
>

O
O

S
'l

O
O

S
'l

O
O

Z
0
0
2

0
0

2

0
0

2
>

0
0
2

0
0

2
O

O
f

0
0

2
>

NO
O

O
'S

NNNNNN0
0

2
>

0
0

2
NNO

O
S

0
0

2
O

O
O

'f
N

0
1

O
f

NS
I

0
1

0
2S
I

O
S

O
S

O
f

0
2

0 l>
S

I
0

2
0
2

O
f

0
?

0
1

O
f

O
f

p
a

n
u

 i )u
o
 3

O
S

0
2

O
f

N0
1

O
S

0
1S
I

O
Z

O
f

O
f

O
S

O
f

0
1

0
1S
I

NNNNNNNNNNNNNNNNNNNN

~
~

a
u
o
)s

 u
a

a
 j q

NNNNNNNNNNNNNNNN

p
a
n
u
 i ) u

o
3

 --o
 jq

q
e

g
 

p
u

e
 

<

NNN

S
in

d
d
-u

z

0
2

0
2S
I

s
m

dd

NNN

S
_A

 
w

d
d

-M

O
S I

0
0

2
0
0
1

O
S

l
0

0
1

0
0
2

O
O

f
0
0
2

O
O

f
0

0
2

0
0

1
0
0
1

0
0
1

0
0
1

O
S

L

0
0

2
0
0
2

0
0
1

0
0

1
O

O
S

D
U

C
 

1  ) 
P

S
 P

R

0
0

2

O
Z

O
S

l
0
2

O
S

0
0
1

O
Z

0
0
1

O
O

S
O

O
Z

O
O

Z

O
O

f
O

O
f

O
S

L
0

0
1

O
S

l

s
a
iifl 

3
U

«
W

O
S L

O
S L

O
S

l

s
iu

d
d

-A

N0
0

2
N0
0
l>

N0
0

1
0

0
2

ri0
0
1

O
O

Z

0
0
 L>

N0
0
1

0
0
2

O
O

f

O
S

l
O

S I
NN0
0
1

i|3
 in

 
p

a
ie

i

O
O

L>

O
S

L
O

S
L

NO
O

f
0

0
?

NN0
0

2
NO

O
S

0
0

2
0

0
1

O
O

L>
NO

O
L>

m
 in

 
p
a
 je

 i

0
0

l>
0
3
1

0
0
l>s

iu
d

d
- j s

NNN Jn L

NNNNNNKNNNNr.iN1NN

3
O

S
S

V
 

U
 O

 
I 

1 B
 7

N\-NNNNNNNNNNNNNN

3
o
s
s
v
 

u o i j e z

NNN

S
u

id
d

-u
 s

0
2

O
ZS>

O
f

02O
S

z0
2O
S

O
Z

0
?0
1S
L

0
2

O
f

O
S

O
Z

S
L

O
f

O
Z

i  ) e J a
u

 i w

O
f

S
L

O
f

NS0
2S
LSL

O
f

0
2

02O
S

O
Z

S I
0
2O
f

1 1 p j a u i n

O
f

O
f

0
?

s
iu

d
d
_
3

NNMMNNNNNf!tin^NNfjNNNN

P
3

 J
C

--H
U

O

f;rjNNNNNNNNNNNNNN

C
3 J

Q
--O

W
O

r,1NN

S 
u

id
rl

01NozO
L>

002

O
L>

n i>
n
i>

 
n i>

 
N

6
9
Z

O
H

O
P

 
P

T
? IS

N
08 

V
PV

o?n i>
C

P
f

rjNN N 0
?

not 
0 i>

N01
02 
07 
O

l
n i

R
?
?
n
s
N

O
fi

V
0

0
3

N
0

8
V

6
6
L
H

W
0
8

IZ
f LH

W
Q

9 
HZS" IH

W
O

P
 

?
Z

f IH
W

0
8

 
d

Z
f IH

W
0
8
 

3
Z

f I U
N

 O
P

D
Z

f LH
W

08 
F

Z
f

8
9
Z

P
H

W
P

8IP
P

f IS
N

0
8

 
V

Z
f IS

N
0

8

V
V

S
 IH

W
O

P
 

V L "7 1 H W 0 8

V
9
f LH

W
08

V
P

Z
P

S
N

2
8

CO

p
a

n
u

 i ju
o
o
 -
-

'js
a

jo
j

i|3
e

fin
io

 
/s

a
id

iu
e
s
 

>
(3

o
j

P
JP

D
 

iP
3

iw
a

i(3
 

'i
l
l



T
a
b
le

 
1

1
1

. 
C

h
e

m
ic

a
l 

d
a

ta
 

fo
r 

ro
c
k
 

s
a
m

p
le

s
/ 

C
h

u
y
a

c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/
 

A
I 
a

s
k
a

--
c
o

n
ti
n

u
e

a

CO ^

S
a
m

p
le

3
2
N

$
G

<
;3

A
 

8
2
\S

0
7
0
A

S
O

M
rt

l3
6

A
 

80
M

H
1 

<;
oA

 
8
0
M

H
U

7
A

 
S

O
K

H
1
b
A

A
S

O
N

S
G

23
A

8
0
;J

S
1
 3

7A
 

60
 N

 S
 1

 3
 8

31
 M

ri
lK

U
A

 
8
2
D

U
1
2
3
A

 
3

2
D

U
1

2
3

C

8
2

D
U

1
2

3
D

3
2
 D

IM
5
2
A

 
8

2
D

U
1

5
2

0

C 
u

~
|j aa

3
2
 M

H
O

S
JA

 

3 
2 

N 
$ 

3 
7 

3 
A

S
C

lM
riO

d
o
ti 

3
0
M

H
0
4
5
A

 
3 

0 
n 

H 
0 

4 
9 

u 
8

0
M

H
1

3
7

3
 

8U
.1

H
1 

37
C

S
O

M
ri
l3

7
E

 
3

0
M

ri
1

3
7

F
 

3
0

N
H

1
3

7
G

 
8
0
M

H
1
3
7
H

 
8

G
M

H
1

3
7

1

3U
M

H
1 

>»
9A

8
0

N
C

G
U

4
80

N
S

G
22

3
80

N
S

02
2C

3
0

N
S

0
3

7
A

8
0

N
S

U
5

3
A

 
3

U
ri
S

l4
Q

A
 

6
0

N
S

1
4

U
8

 
S

O
T

 1
0

7
0

0
 

8
0

U
K

U
4

7

1
2

1 
5

 O
O

C 2 
5

3
8
1 4 
5

  7
0C

 
3C

 
7C

2
3
C

 
5
'j

3
/8

0
C

 
1

/3
0

C
 

1
/6

0
C 3C

2
4
/O

D
C

2
6
/O

O
C

1
4

0
,u

O
C

1
0

/O
O

C 8 
5

6
C

3
2
C

3
9

/O
O

C 5 
5

1 
2C 5C

P
b
-
 p
p
m

aa

__ -
- --

O
M
D
-
-
O
r
 c
a

20 1 
0

50 20 10 15 1 
5 5

-- -
- __ -
- -- -
- -
-

-
-

O
K
H
-
-
O
r
c
a 5

3
7
0 20 10 1 
5

10 20 35 20 25 20 10 10 1 
0

10

2
0
0 10

2
0
0 10 15

i 
n
-
p
p
m

a 
j

55 45 55

K 
i n

e 
r 
a 

1 
1 z

 a
 t 

i 
on

SO
3
/
1
0
0

2
6
0

2
6
0 15

1 
00 30 30 70 80 55

1
7
0 15 50

0
/
9
0
0 60

M
i
n
e
r
a
l
i
z
a
t
 i
on

30
3
4
0 95 70 90

1 
20

3
3
0

8
3
0

1 
/
6
0
0

2
/
3
0
0 55 4
0

7
8
0 45 20

1
9
/
0
0
0 45

1
4
U 60

1 
/
2
0
0

S
b
-
p
p
m

a 
a

N N N

A
s
s
o
c
i
a
t
e
d
 
w
i
t
h

_
_ -- -- -
- -
- _
 

-
-
 

2
.
0

4
.
0

<
2
.
0

4
.
0

4
.
0

N N N

A
s
s
o
c
i
a
t
e
d
 
w
i
t
h

.. -
-

-- -- -- _
_   -- -
-

_
_

-
- --  -- __ -- -- --  

A
s
-
p
p
m
 

E
Q
U
I
V
 
U 

A
u
-
p
p
m

cm
 

aa

__
 

-
_

__  

M
a
f
i
c
 
D
i
k
e
s
 
a
n
d
 
Ga
 b
b
r
o
-
-
 c
on
 t
 i

 n
u
e
d

50
__ -
- __

<
2
0

_.
 

._ -
-

-_ ^^
 

__
 

  
 
 

!   
 

_
_
 

_
-

 
 

B
a
s
a
l
t
 
a
n
d
 
G
r
e
e
n
s
t
o
n
e
  
 c
o
n
t
i
n
u
e
d

__
 

-
-

<
2
0 N

 -
-

  
_
-

_
_
 

<
-
-

N
 

N N
<
2
0

-.
_ 

-.
_

 -
1

N
_
-

_
_ i
-
 N N .
0
5

N N N N N -
-

_
_

N
"

N  -
~

-
-

N N N N N N N .
1
0

.
0
5

.
1
5

N N N N N N N N N N

A 
S

-p
p
m

 
a
a

N N
1

0

C
d

-p
p

m
 

a
a

.1 N

15

5
6
0

1 
5 N N

<
5

N N .2 .6
 

N N 
3

7
.0 N



T
a
b
l
e
 
11

1.
 

C
h
e
m
i
c
a
l
 
o
a
t
a
 
fo

r 
ro
cl
- 

s
a
m
p
l
e
s
/
 
C
h
u
y
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A 
la

s 
k
a
-
-
 c
o
n
 t
 i

 n
u
e
 d

S
a
m

p
le

81
 B

S
0

1
4

C
8 

1 
d 

S 
0 

1 
o 

0
o
l 

B
S

O
lo

E
81

 
b
S

O
U

F
81

 
b

i0
3

2
B

81
 
d

S
0

3
7

A
81

 B
S

0
3

7
u

81
 
B

S
0

3
7

C
81

 B
S

0
3
3

81
 
D

J
0
2
7
d

81
 
O

U
O

d
'.A

8
1

 O
U

0
3

4
b

81
 K

K
0
0
6
A

31
 <

K
0
0
6
J

81
 K

<
0

0
6

D

31
 
K

K
O

U
6
E

3
1

K
K

0
0

6
M

C
O

 
S

lK
K

O
U

o
T

^p
h
 

3
1

K
<

0
0

6
U

Q
»

* 
8
1
K

<
O

U
6
V

61
 K

K
0
0
6
V

81
 K

K
0
0
6
X

31
 <

K
O

U
o
Z

81
 K

K
0

0
7

B
<J

1 
M

H
0
8
4
A

81
 H

 H
 0

 b
 4

 3
81

 
N

i0
4

6
A

81
 
,N

S
0

9
9

o
8

2
M

H
 1

U
9

A
8
2
U

S
0
7
o
C

8
2

N
S

0
3

2
A

L 
d 

t 
i 

t 
u 

J 
e

0
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0 to cO 6
0

6
0

6
0 cC 0
0

6
0

6
0

6
0

6
0

6
0

6
0

0
0

6
0

6
0

6
0

6
0

6
3

6
0

61 6
0

21 2
1

2 
1

2
1 21 21 21 21 1 
7

1 
2

3
5

3
5

21 21 2
1

2
1 21 21 21 21 21 21 21 21 5
3

5
3

2
7

5
4 5
2 5

4
5

1 
1

14 1
4

1
4

5
7 2
3

2
8

2
3 &

3
0

2
5

2
5

1 
1

11 1 
1

1 
1

11 11 1 
1

1 
1

11 1 
1

1 
1

11 1 
2

1
2 12 11 1
0

1 
5 0

L
o

n
ij
i 

tu
d

e

1
4

7
1
4
7

1
n
7

1
4
7

1
4
7

1
4
7

1 
4

7
1

4
7

1
4
7

1
4
7

1
4
5

1
4

5
1
4
7

1
4

7
1
4
7

1
4
7

1 
4
7

1
4
7

1
4
7

1
4

7

1
4

7
1
4
7

.1
 4

7
1
4
7

1
4
6

1
4
6

1 
4
7

1
4
6

1 
4
6

1
4
7

1
4
8 O

f

3
8

3
8

3
8

3
8

4
4

4
6

4
6

4
6

51 4
8

3
3

3
8

3
8

3
8

3
8

3
8 3
8

3
8

3
8

3
8

3
8

3
8

3
8

3
8 3
5

3
5 3
8

3
6 3
3

1
7 1
0

',S
U

4
7

4
7

4
7

4
7

2U 31 31 31 1
0

2
7

2
0

2
0

5
0

5
0

5
0

5
0

5
0

5
0

5
0

5U 5
0

5
0

5
0

5
0

5
0

5
0

5
9

2
7

2
b

1 
2 0

-
-
O

r
 c

a

f 
e
-p

c
 t

 .
s 5

.0
0

>
2

0
.0

0
>

2
0

.0
0

2
0

.0
0

1
0

.0
0

1
5
.0

0
1

5
.0

0
1 
5

.0
0

1
5
.0

0
5
.0

0

1
0

.0
0

7
.0

0
2
0
.0

0
1
5
.0

0
2
0
.0

0

5
.0

0
2

0
.0

0
2

0
.0

0
1
0
.0

0
1

0
.0

0

2
0

.0
0

1
0
. 

C
O

5
.0

0
2
0
.0

0
>

2
0
.0

0

>
2

0
.0

0
1 
0

.0
0

1
0
.0

0
3

.0
0

1 
.0

0

2
.0

0

M
a

s
s
iv

e
 

S
u
lf

M 
g
-p

c
t 

.
s

.7
0

2
.0

0
1 

.0
0

1 
0
.0

0
>

1
0

.0
o

.2
0

>
1
0
.0

0
1 

.0
0

>
1

0
.0

0
1

0
.0

0

1
0

.0
0

2
.0

0
.1

0
1

0
.0

0
.5

0

5
.0

0
2
.0

U
.2

0
1

0
. 

uO
1

0
.0

0

1
0
.0

0
1

0
. 

O
U

1
0
. 

bU
1
0
.0

0
.1

0

.5
0

.3
0

1
0
.0

0
3
.U

O
.5

0

.0
2

id
e
s
 

in
 

S
e

d
 '

C
a

-p
c
 t

 .
s

.2
0

.5
0

.0
5

1 
.0

0
7

.0
0

1 
.0

0
5
.0

0
. 

1
5

5
.0

0
2

.0
0

3
.0

0
2

.0
0

<
.0

5
.1

0
.2

0

.5
0

.0
5

<
.0

5

.2
0

.0
7

.1
0

2
.0

0
5
.0

0
.5

0
.0

5

.5
0

1 
.0

0
.5

0
5
.0

0
.7

0

3
.0

0

im
e
n
ts

 
A

s 
s 

c

T 
i-
p

c
 t

 .
s .1

5
0

.0
1

0
. 

1
0

0
1 

.0
0
0

1 
.0

0
0

.1
0
0

>1
 .

0
0
0

.1
0

0
>

1 
.0

0
0

.7
0
0

.5
0
0

. 
1 

5
0

.0
1

0
.1

0
0

.0
5

0

.2
0

0
.0

1
0

.0
2

0
.1

0
0

.2
0

0

.1
0

0
.5

0
0

.5
0
0

.0
0

2
.0

2
0

.0
7
0

.1
5

0
.3

0
0

.3
0

0
.1

0
0

.0
1
0

ic
ia

te
d
 
u

it
h

M
n

-p
p

m
s

7
0

0
1 

5
0

5
0

3
/0

0
0

1
/5

0
0

5
0

0
3
/0

0
0

5
0
0

3
/0

0
0

1
/5

C
O

2
/0

0
0

, 
1
/5

0
0 2
0

7
0
0

2
0

0

2
/0

0
0 5
0

5
0

5
0

0
7

0
0

5
0
0

3
/0

0
0

1
/0

0
0

1
5
0

1
5
0

7
0

0
5
0
0

2
/0

0
0

1
/5

0
0

3C
O

 '

5
0
0

V
o
lc

a
n
ic

 
Re

A
g

-p
p

m
s

N
3
.0 N N N N N

7
.0

1 
.0

2
.0 N N .7 N

1 
.0 N

1 
.0 N N N .5 N N

2
.0

3
0
.0

7
0
.0 N

1 
.0 N N

3
0
.0

3
C

 k
 i

A
s
-p

p
m

 
A

u
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

5
/0

0
0

S

N N 'N N N N N N N N N N N N N N N N N N N N N N N N N N N N

3
0

b
-p

p
m

* 
s

0
0 7
0

7
0

2
0

,0
 

j

1 
5

1
0
 

-
3
0
 

;
1

0
1

0
 

}

3
0

2
0

2
0

 
 '

1
0

0
0

 
 

1
0

0
0

0
0 1
0

<
1
0

>

0
0 1
0

o
o
 

J
0

0
0

0
' 

)

0
0 3
0

2
0
 

-»
0
0 3
0

)

0
0

  J

80
Mr

i0
05

A
8
0
M
H
0
0
6
C

8
0
U
H
0
0
8
A

S
G
M
n
O
O
V
A

8
0
M
H
0
1
 1

 A

3
0
M
r
i
0
4
6
d

8 
0 
M 
H 

1 
6 
2 

F
8
0
M
H
1
 6
2G

8
0
N
S
0
5
7
A

8
0
N
S
0
5
9
A

60 oO 59 60 60 60 60 60 6
0 60

2 
53

2 
40

59
 
59

0 
25

1 
U

1 
3 

24
29

 
30

29
 

30
1 
2 

36
22

 
6

14
7

14
7

14
7

14
7

14
7

14
7

1 
44

1 
4
4

1
4
7

1
4
7

53 40 52 53 55 42 26 26 45 38

50 30
0

56 3u 56 10 10 25
5

>
2
0
. .
3. 3. 5.

10
. 2. 3.

10
. 7.

00 70 00 00 CO 00 00 00 00 00

1 
.0

0
.0
5

1 
.0
0

.7
0

2
.
U
U

5
.
0
0

.2
U

2
.
0
U

5
.
0
U

2
.
0
0

<
.
0
5

<
.
0
5

.
2
0

.1
0

.1
0

2
.
0
0

.5
0

3
.
0
0

5
.
0
0

2
.
0
0

.
0
5
0

.
0
5
0

.
3
0
0

.
2
0
0

.
3
0
0

1 
.
0
0
0

.
2
0
0

. 
50

0
1 
.
0
0
0

.
3
0
0

15
0 30

1
/
0
0
0

7
0
0

1 
/
O
O
O

1
/
5
0
0

30
0

50
0

2
/
0
0
0

1
/
5
0
0

1
0
0
.
0

7
.
0 N

1 
.5 N N

<
.
5

<
.
5 .7 .5

N N
1 
5

1 
5

0
0 N
1 
5

20
0
0 N



T
a
b
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
ro

c
k
 

s
a
m

p
le

s
/ 

C
h
u
y
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A

la
s
k
a

*
 c

o
n

ti
n

u
e

d

CO

S
a
m

p
le

31
 B

3
0
U

C
 

31
 d

S
0

1
 6

D
 

81
 O

iO
lo

E
 

31
 d

S
0

1
6

F
 

81 81 31
 b

o
J
3

7
b

 
31

 B
S

0
3
7
C

 
81

 d
S

O
ib

 
81

 O
U

U
27

B

81 81 81
 K

K
0
0
6
A

81 81 81 81
 K

K
O

U
6W

 
81

 K
K

O
O

G
T

 
81

 1
^
0

0
6

0
 

81
 K

K
0
0
6
V

6
1 31 8
1 61
 K

k
0
0
7
d

81
 H

ri
O

d
A

A

81
 H

 H
 0

 8
 A

 d
 

81
 M

S
3
4
6
A

 
81

 U
S

C
N

vb
 

8 
2 

H 
H 

1 
0 

9 
A 

8
2

N
S

0
7

3
C

8
2
N

S
O

S
2
A

3
0

M
H

1
0

2
F

 
8'

JH
 H

i 
o2

G
 

8
0

N
S

O
W

A
 

8
0
N

S
0
5
9
A

d 
a 

- 
p 
p 

in
s

20 30 30 30 20 50
10

0
10

0 30
10
0 50 20 20 2
0 50

<
2
0 30 3u

<2
d

<^
0 20 20 bO 30

10
0 7L 50 20 j(
j

70
0

be
- 

pp
.i
i

s

N N N N N N N N N N N N N N N N N N N N N M fj N N N U N
0
.
0

1
.
0

B 
i -

 p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N
2
0 20
N N N N

C 
d
-
 p
p
m

s

N N N N N N N
1
0
0 N N N N N N N N N fj N N N n N N
5
0

7
0 M
70

ti N

C
o
-
p
p
m

s

30 10
N

50
1
0
0 30 50 20 5C 30 70 50 70 50

1
0
0 20

2
0
0

2
0
0 30 30

1 
50 50 50

3
0
0

70
0

5
0
0

1 
50 50 30
5

C 
r
-
p
p
m

s

1 
00 15 1 
5

3
0
0

3
0
0 30

5
0
0 70 30

2
0
0

2
0
0

1 
50

<
1
0

2
0
0 30

1 
50
N

20
1 
50

2
0
0

2
0
0

3
0
0

5
0
0

<
1
0 N

1 
00 30

2
0
0

3
0
0 N

C 
u
-
p
p
m

S

70
5
/
0
0
0

1 
/
O
O
O

20
0

2
/
0
0
0

1 
/
5
0
0

30
0

>
2
0
/
0
0
0

10
0

3
/
0
0
0 50 50

2
0
/
0
0
0

1
/
0
0
0

1 
/
5
0
0 70

2
0
/
0
0
0

2
0
/
0
0
0

70
0

70
0

1 
/
O
O
O 70 70

1
0
/
0
0
0

3
/
0
0
0

>
2
0
/
0
0
0

1 
/
5
0
0

5
/
0
0
0 70

10
0

La
- 
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
20

H 
o 
- 
p 
P 
m

S

N N N N N

3
0 N
70
N N N N N N N N N N

15
N N N N N N N

50
N N N

N
b
-
 p
p
m

S

N M N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
i 
-
p
p
m

S

50
N N

70
2
/
0
0
0 20

1
5
0 70 50 70

10
0 50 10 20 10 20 20 50 3
0 50 30 70 70 10 70 50 70 70 50
5

N 
N 

<
2U

 
5 

N 
1
/0

0
0
 

N 
N 

O
M

S
V

--
o
rc

a
 

M
a

s
s
iv

e
 

S
u

lf
iv

le
s
 

in
 

S
e

d
im

e
n

ts
 

A
s
s
o

c
ia

te
d

 
w

it
h

 
V

o
lc

a
n

ic
 

R
o

c
k
s
 c

o
n

ti
n

u
e

d

3
0
 K

H
 J

O
 5

 A
d

U
M

H
O

U
o

C

3
0

M
H

J
O

o
A

8
0
I1

H
C

G
V

A
3

0
M

H
0

1
 1

 A

1
0

0
2

0
0

5
0

0
1

/0
0

0
5

0
0

N
0

 .
0

1 
.0

1 
.0 N

N
0
0 N N N

1
0
0

50
0

2
0
0 50

O
 .

0
O

 .
0

1 
.5 N N

1 
50 N ;j N N N N N N N

3
0
0 N 5
10 10

1
0
0 N
20

1
0
0

10
0

N
10

1
0
0 7
0 50

3
0
0 30 50

5
0
0

2
0
0

>
2
0
/
0
0
0

1 
/
5
0
0

15
0

5
/
G
O
O

70
0

50
0 20

20
0

5
/
0
0
0

1
/
0
0
0

N N
20
N

20

N
<
2
0 30
N N

N N N N N N
<5
5 N N

N N N N N N N
<
2
0 N N

30
N

20 3
0

30

1
0
0 10 70

1
0
0 70



T
a

o
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
ro

c
k
 

s
a

m
p

le
s
* 

C
h
u
y
a
c
h
 

N
a
ti
o
n
a
l 

F
o

re
s

t/
 

A 
la

s
k
a

--
c
o

n
ti
n

u
e

d

S 
a.

np
 I

 e
P

 t
>

-p
p
in

 

S

81
 d
S
J
1
6
0
.
 

81
 G
S
0
1
6
E
 

81
 O
S
O
I
o
F
 

31 81 81
 O
S
0
3
7
b

81
 B
b
0
3
7
C

81
 d
3
0
3
S

81 81
 O
U
O
d
A
A
 

81
 D
U0
3<
.D
 

81
 K
N
O
U
6
A
 

31
 K
K
O
O
b
b
 

81
 K
K
U
U
O
D

31 0 
1 
K 
K 
d 
U 
6 
M

31
 «
0
0
6
T

81
 
K
K
O
U
O
U

d1 61 61
 K
K
O
O
O
X
 

81
 K
K
O
U
O
Z
 

81
 K
K
0
0
7
3
 

81
 
M

8 
1 

M 
h 

U 
b 

<  
d 

81
 N

S
O

<.
O

A
 

31
 N

S
0

9
9

B 
8 

2 
11 

H 
1 

U 
9 

A 
8
2
N

3
0
7
S

C

8
0
M
H
O
U
5
A
 

8
0
M
H
U
U
6
C
 

8 
J 
M 
H 
U 
U 
0 
A 

8 
0 
M 
H 
0 
U 
V 
A 

8
0
M
H
0
1
1
 A

8
0
M
H
1
6
2
F
 

J
O
M
H
1
 6
2 
G

N N N N 
1

0
0

1
0
0
 N N

<
1
0
 N

5
,0

0
0

1
5

0
 

33
U

 
1

0
0

 
<

1
0
 

1 
5

2
0
 

<
1

0
1U

 
<1

 0
S
O
N
S
O
a
V
A

S
b
-p

p
m

s

N N h N N U N N N n N fj N N N N N N N N N N r; (J M N .N N N N N

O
M

S
V

--
O

rc
a

N N N N N N N N N N

S 
c
-p

p
m

S

1
0 N N

3
0 5
0 5

5
0 10 70 50 7
0 5
0 N

1
0 5

15
N N

1
0 10 10 15 2
0 N N 5

10 3
0

3
0 1U

N

M
a
s
s
iv

e N N

15 1
0 15 70 10 2
0 70 3
0

S 
n 
-
 p

 p
 m

s

N N N N N N M
.

N fj N N N N N N N N N N N N N N H N N N N N N N

S
u

lf
id

e
s
 

in N N N N N N N N N N

S
r-

p
p

m

s

N N N N

2
0

0

IC
O

1
0

0 N
1

0
0

5
0

0

2
0
0 N N N N N N N N N N

1 
0
0

1
0

0 N l\ N N N

1
0

0
1

0
0 N

S
e

d
 i

 m
e 

n 
t 

s 
A

s
s
o

c

N N

<
1

C
O N N

<
1
0
0

3U
O

3
0

0
1 

0
0

1
0
0

V
-p

p
m

s

1
0

0 2
0 5
0

3
0

0
1

0
0 5
0

5
0
0

1
0
0

1 
,0

0
0

5
0
0

5
0
0

5
0
0

<
1

0
1
0
0 3
0

1
5
0 10 V
5

1
0

0
1
0
0

7
0

1
5
0

2
0
0

0
0 1
0

7
0

1
0

0
3

0
0

1
5

0 2
0

<
1

0

i 
a 

t 
e
d
 

u
i 

t 
h

1
5 15

1
5
0

1
0

0
1
0
0

3
0

0
1
0
0

2
0

0
5
0
0

1
5
0

W
-p

p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

5
0
0

V
o

 I
c
a
n
i 

c

N N N N N N N N N N

Y
-p

p
m

S <
1

0 N N
3

0 7
0 N

5
0 N

1
0
0 5
0 5
0

3
0 N

1
0

1
0 1
5 1
0 N

<
1

0 1
0

<
1

0 1
5

2
0

1
0

2
0 N N

2
0

3
0

3
0 N

R
o
ck

 s
-

1
0 N

1
5 1 
5

1 
5

7
0

1
0

2
0

5
0

1
0

Z 
n
-p

p
m

s

<
2

0
0

<
2
0
0

<
2

0
0

<
2
0
0

2
0

0 N
5
0
0

>
1

0
,0

0
0

5
0
0 N

<
2
0
0

<
2

0
0

3
0
0

<
2
0
0

2
0

0

<
2

0
0

5
0

0 N N N

<
2
0
0 N

<
2

0
0

3
0

0
7

,0
0

0

7
,0

0
0 N

7
,0

0
0 N N N

-c
o
n
 t

 i
 n

u
e

d

1
0
,0

0
0

5
0

0
<

2
0

0
2

0
0

2
0

0 N N N

2
0

0
<

2
0

0

Z 
r-

p
p
m

 
S

30 10 1
0

2
0
0

2
0
0 1
0

1
0
0 1
0

5
0
0

1 
50 7
0
 N

1
0

 
3
0
 

1
0 30 30 10 30 30 20 30 70 30

N

20
 

70
 

50 7U

N
30

1
5
0

1
0

0 7U

1
0

0
1
5
0

2
0
0 70 30

T 
h

-p
p

m
 

s

N N N N N N
 

N
 

N
 

N N N
 

N N N N N N N N N N
 N
 

N
 

N
 

N N
 

N
 

N
 

N
 

N



F
a

c
ie

 
1

1
1

. 
C

h
e
m

ic
a
l 

<
Ja

ta
 

fo
r 

ro
c
k
 

s
a
m

p
le

s
* 

C
h
u
^
a
c
h
 

.J
a

ti
o

n
a

l 
F

o
re

s
t/

 
A

la
s
k
a
--

c
o
n
ti
n
u
e
d

S 
a 

.n
p 

le
C 
j-
p
p
m

 
aa

r'
b

-p
p

m
Z

n
-p

p
m

 
a

a
S

b
- 

p
p

fn
 

ja
A

s
-p

p
m

 
cm

E
Q

U
IV

 
U

A
u

-p
p

m
A

s
-p

p
m

 
a
a

C
d
-p

p
m

 
aa

81
 a

so
u

c
81

 d
S

0
1

 6
0 

81
 J

S
0

1
6

E
 

81
 t

lb
O

lo
F

 
81

 L
JS

03
26

5 
5

5*
8G

G
1

,3
G

C
1 

2
L

2
,2

0
C

<
5 5 5

1
0

1
0

35 40 30
1 

0
0

1 
55

N
1
0
 

1
0

 
2

0
 

1
0

81
 a

S
0

3
7

A
 

31
 B

S
3
3
7
B

 
81

 U
S

G
37

C
 

81
 B

S
0
3
3
 

81
 i

)U
0
2
7
B

55
C

 
37

C
2

7
,O

O
C

1 
3C 3C

5
1 

5
10

5
2

0

60
 

3
0
0

2
5

/-
O

U
O

 
1
9
0

9
5

1
0 N

1
0 N

 

N

81
 D

J0
8
4
A

 
31

 D
U

0
8
4
B

 
81

 K
K

O
G

&
A

 
8 

1 
K

K
O

C
oc

J 
81

 K
K

O
O

oD

4
C

 
1 

4
2
0
,O

G
C

 
1x

1 
O

C
 

3
, 

7
0

G

2
0

 
25

 
<

5 
1 

0 
<

5

1
0
0 55

2
5
0

1 
00

2
5

0

1
0

1
0 N

81
 K

K
C

O
oc

81 81 81 81
 K

K
C

C
&

V

1 
5C

1
9
/U

O
C

 
2

2
/O

O
L

9
2
C

ao
c

1 
0 

<
5 

<
5 1
0 5

1
6
0

7
0

0
1
2
0 7
0

4
5

10
 N N

1
0
 N

81
 K

K
U

u
o
V

 
31

 K
<

O
U

6X
 

81
 K

K
0

0
6

Z
 

31
 <

K
O

u
7
b
 

81
 M

H
0

8
4

A

9
,5

U
C

1 
5C

1 
5G

1 
1
/O

O
C

2
xO

O
C

5
1 

0 
<

5
<

5
1 

8
0

1 
10

1 
0
0

5
0

4d
O

7
,8

0
0

1
0
 N

2
0

 N

N N N N .0
5

8 
1 

i-l 
H 

0 
8 

4 
d 

31
 N

S
0

4
6

A
 

8
1

.M
S

3
9

9
B

 
8
2
i-
1
H

l 
U

9A
 

8
2
N

S
0
7
8
C

8
2
N

b
0
8
2
A

80
.-

1I
IO

U
5A

 
80

M
H

O
Q

6C

8
U

M
H

U
0
9
A

 
8
0
H

H
J1

 1
 A

8
0

/O
O

G
 5

S
o
xO

O
U

1
2

0 1
5

1
0

7
/4

0
0

 
3
5

8
,0

0
0
 

3
5
 

75

1 
3
0

N 
<

2
.0

1
0
.0

N
"

1 
.4

0

Q
M

S
V

 O
rc

a
 

M
a
s
s
iv

e
 

S
u

lf
id

e
s
 

in
 

S
e

d
im

e
n

ts
 

A
s
s
o
c
ia

te
d
 

w
it
h
 

V
o
lc

a
n
ic

 
R

o
c
k
s
--

c
o

n
ti
n

u
e

d

3G
C

2
6

0
,5

0
0

1
3

0
1

0
2

0

-2
0

0
 

5
5
0
 

1 
40

 
3
1
0
 

3
3
0

N

5
/8

0
0

.2
 

.2

2
5

.0

8
0

H
H

0
4

0
B

 
3U

.1
H

1 
o2

F
 

3
U

M
H

1
6
2
G

 
8
0
N

S
0
5
7
A

 
8
0
N

S
0
5
9
A

41
 

C 
2G

 
1 

9C
 

O
U

L 
8
b
C

1 
5 5

1 
0

1 
5 5

80 1
0

5
0

1
1
0

4
5



T
a
b
l
e
 
il
l.
 

C
h
e
m
i
c
a
l
 
a
a
t
a
 
fo

r 
r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
AI

 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a

m
p

le

a 
U

 N
 S

 1
 0

 2
 A

3
0

 N
S

 1
 6

o
b

8
0
T

I0
5
0
C

8 
0 

T 
1 

0 
i 

2 
J

b
O

T
 I

0
5

<
:C

8
0
W

K
0
3
6

81
 8

S
0

2
7

81
 B

S
0

2
7

1
81

 D
U

0
3
5
A

8
2

M
H

1
 4

2
C

8
2
M

H
1
 4

3
A

8 
2 

M
 H

 1
 4

 3
 b

8
2

N
S

0
7

2
A

S
0

f4
b

0
2

4
b

8
0

n
5

0
3

3
b

8
0
N

S
0
4
6
i3

8
U

N
S

0
6

6
A

8
0

N
S

0
6

6
B

8
0
N

S
0
7
5
A

^
5

 
3
U

N
i0

7
:>

ti
rr

»
 

3
0

U
S

J
7

5
C

jT
^
 

3
0
N

S
J
7
5
D

C
v
 

3
0

N
S

0
7

5
E

3
0
M

S
0
7
5
F

3
0
N

S
0
7
7
A

a
O

M
S

G
?
?
b

8
0
N

S
0
7
7
C

S
O

T
I 

3
5
0
3

81
 B

S
0
2
5

81
 8

S
Q

2
6

81
 b

S
0

2
5

A
31

 B
S

0
2

6
B

81
 B

S
0

2
6

C

3
1

6
S

0
2

7
H

81
 8

S
0

2
3

81
 b

S
Q

2
8
B

81
 b

S
0

2
9

A
t 

31
 B

S
0

3
1

 A

61
 D

0
0
1
 6

E
8
1
D

U
0
2
7
C

81
 
D

U
0

5
V

B
81

 3
U

0
7
8
C

81
 M

H
0
6
0
C

L
a

 t
 1

 1
 u

d
e

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0 5
9

6
0 6
0

6
0

6
0

c
J 5
9

oO 6
0

6
0

6
0

6
0

6
J

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0 to 6
0

6
0

6
0

6
0

5
9

5
9

6
0

6
0 5
9

6
0

6
0

61 6
0

^ 2
0

2
9

4
3

4
3

2
2 1 1

51 2
9 2
9

2
9

1 
3

21 5
6

1
4

2
5

2
5

2
9

2
9

2
9

2
9

2
9

2
9

2
9

2
9

2
9 2
9 3 2 2 2 2 1

5
6

5
6 2 2

5
8 1
2

5
3 3

5
5

2
4

0
3

5
2
3

2
3 1
9

2
0

2
0 1
2

1
2 9 9 8

5
u

1
6 o

5<
;

5
2

2
7

2
7

2
7

2
7

2
7

2
7 4 4 4

3
5 2

4
7

4
7

4
7

4
7

2
0

2
0

2
0

3
3

2
0 1
0 3
0

1
4

3
5

1 
3

L
o
n
g
it
u
d
e
 

F
e

-p
c
t.

 
s

1 
4

6
1

4
6

1
4
4

1 
4

5
1
4
5

1
4

8
1

4
7

1
4
7

1
4

7
1 

4
4

1
4

4
1 

4
4

1
4
7

O
M

S

1
4
7

1
4
8

1
4
8

1 
4

8
1
4
8

1 
4
6

1
4

8
1
4
8

1
4
8

1
4
8

1
4
8

1
4

8
1 

4
8

1
4

8
1 

4
4

1
4
7

1 
4

7
1
4
7

1
4
7

1
4
7

1
4
7

1
4
8

1
4

8
1

4
8

1
4
8

1
4
8

1
4
7

1 
4

7
1
4
7

1
4
7

2
5
 

3
5

2
4

 
2

0
2
9
 

5
o

51
 

2
7

51
 

2
7

3 
4
2

5
5
 

2
5

5
 

4
2
8
 

5
9

2
3

 
3
0

2
3
 

5
0

2
3
 

5
0

4
5
 

5
5

 
 O

rc
a

5
9
 

1
8

9 
0

0 
3

7
9 

3
0

9 
3

0

3
3
 

21
3

3
 

1
2

3
3

 
1

2
3

3
 

1
2

3
3

 
1

2

3
3

 
1
2

31
 

3
2

3
1

 
3

2
31

 
3
2

2
9
 

5
6

5
3

 
5

u
5

3
 

51
5

3
 

51
5

3
 

51
5
3
 

51

5
5

 
4

1 
««

0
1 

4
0

1
2
 

51
1

7
 

2
0

5
7
 

3
5

4
8

 
2
7

4
3
 

6
2

6
 

4
0

4
3

 
2

9

1
5 2 2 5 3

1
0

1 
5

2
0 3 1 1 1 5

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.5
0

.0
0

.5
0

.0
0

M
in

e
ra

li
z
a
ti
o
n

3 7 7 7 5 5 5 5 7 7 7 2 3 5 1 2
15

3 2 5 5 5 2 1 5 2

.5
0

.5
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.1
0

.0
0

.0
0

.0
0

.0
0

.0
0

.5
0

M
^
-p

c
t 

. 
C

d 
s

.5
0

1 
.0

0
1 

.0
0

3
.0

0
3

.0
0

2
.0

0
.2

0
.1

0
1 

.0
0

1 
.0

0

.7
0

.7
0

1 
.5

0

in
 

S
e
d
im

e
n
ta

ry

.2
0

.1
 5

1 
.0

0
2

.0
0

2
.0

0

1 
,5

J
1 

.5
0

1 
.0

0
1 

.5
0

1 
.0

0

1 
.5

0
1 

.5
0

2
.0

0
1 
.0

0
1 

.5
0

>
1 

O
.U

O
.3

0
.3

0
.3

0
5

.0
U

.3
0

2 
.0

0
2
.0

0
.0

2
3
.0

0

.5
0

.D
O

1 
.O

U
.7

0
.2

0

-p
e

t.
s

.2
0

1
.5

0
1
.5

0
7

.0
0

5
.0

0

3.
 n

o
.1

0
.5

0
2

0
.0

0
1
.5

0

1 
.0

0
.5

0
.7

0

R
o

c
k
s

. 
15

.5
0

1 
.5

0
. 

7
0

.3
0

1
0
.0

0
1 
.0

0
1 
.0

0
1 

.0
0

1
0

. 
O

C

1 
.5

0
1

.5
0

7
.0

0
1
0
.0

0
2
.0

0

.1
0

.0
5

<
.0

5
<

.0
5

7
.0

0

2
.0

0
2
.0

0
1
.0

0
.2

0
2
.0

0

1
0
.0

0
.5

0
2
.0

0
.1

0
5
.0

0

T
i-
p
c
t.
 

M
n

-p
p

m
 

s 
s

.1
0
0
 

>
5
/0

0
0

.1
5

0
. 

5
0

0
.7

0
0

.1
 5

0

.7
0
0

.2
0
0

.0
7

0
.2

0
0

.1
5
0

.1
0

0
. 

1
0
0

.2
0

0

n
o

t 
A

s
s
o

c
ia

te
d

.2
0
0

.1
0
0

.3
0

0
. 

5
0

0
.7

0
0

.7
0

0
.5

0
0

.5
0

0
. 

5
0
0

.5
0
0

. 
5
0
0

.5
0

0
.5

0
0

.2
0
0

.5
0
0

.3
0
0

.0
5
0

. 
3
0
0

.5
0

0
.0

5
0

.0
5

0
.3

0
0

.3
0
0

N . 
3
0
0

.0
3

0
.0

5
0

. 
5

0
0

.2
0
0

.0
7
0

1
/0

0
0

2
0
0

1
/5

0
0

1
/5

0
0

3
/0

0
0

5
0

0
7
0
0

3
/0

0
0

5
0
0

2
0
0

3
0
0

1 
/O

O
O

w
it
h 1
0

0 5
0

5
0

0
1

/5
0

0
1 

/5
0
0

1
/0

0
0

1 
/O

O
O

1 
/O

O
O

1
/0

0
0

1
/0

0
0

1
/0

0
0

1
/0

0
0

3
/0

0
0

1
/5

0
0

2
0
0

1
/0

0
0

1
0
0

3
0

2
0

2
/0

0
0

1
/0

0
0

1
/0

0
0

1 
/O

O
O 3
0

1
/0

0
0

2
/0

0
0

1
5
0

1
/0

0
0

7
0
0

7
0
0

A
g

-p
p

m
 

s

N N N
1 

.0 N N
5

.0
7
0
.0 N N N N

1 
.5

V
o 

Ic
a
n
i 

c 
s N N N N N N N N N N N N .7 N N

3
.0 N

3
.0

3
.0

2
.0 N N

1 
.0 N N N N N N N

A
s
-p

p
m

s 2
,

7
/

1 
/

2
/

1 
/

N N N N N N
2

0
0

0
0

0 N N N N N N N N N N

0
0
0 N N

5
0
0 N

5
0

0 N N
0
0
0 N N N N

3
0
0 N N N N N N

5
0
0 N N N N

A
u
- 

p
p
in

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m

s

10
0 20 15

N
30

 
10

 
20

 
10 10

N N
20 70

10
0 15 50 50 30 15 50
 

50
 

<
1
0
 

10
 

10 10 10 30 50 10 10 30 10 10 30 1 
5

<
1
0
 

10
 

10
 

30



T
a
b
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
ro

c
k
 

s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A

I 
a

s
k
a

--
c
o

n
ti
n

u
e

d

CO
 

C/
!

Co

S
a

m
p

le

3
0
u
S
1
 J
2
A
 

3
G
N
S
1
 6
6
u
 

3
0
T
 I
U
5
U
C
 

8
U
T
 1
0
5
2
3

SO
T

81
 B
S
G
2
7
 

8
1
b
S
0
2
7
I
 

81
 D
J
0
3
5
A
 

8
2
M
H
1
 <

»2
C

8
2
M
H
1
 <
«3
A 

8 
2 
N 
H 
K
 3
 b
 

8
2
N
S
0
7
2
A

b
O

N
S

0
3
d
B

 
8
U

N
S

G
4
o
B

 
S

O
N

S
O

of
cA

8
U

N
S

0
7

5
A

 
8
0
N

S
C

7
5
b

8
0

 N
 S

O
 7

5 
C 

8
0
N

S
U

7
5
0
 

8
G

N
S

0
7
5
E

£
O

N
b

0
7

5
F

 
6

0
N

S
0

7
7

A
 

8
G

N
S

0
7

7
6

 
8
0
N

S
0
7
7
C

 
8G

T
 1

G
5U

B

8
1
U

S
G

2
5
 

3
1
B

S
0
2
6

81
 8

S
0

2
6

A
 

81
 B

S
0
2
6
B

 
31

 B
S

0
2
6
C

81
 B

S
0

2
7

H

81
 U

S
Q

2
8
B

 
81

 B
S

0
2

9
A

 
81

 U
S

0
3

1
A

<J
1 

D
U

O
lo

E
 

81
 D

U
0

2
7

C
 

81
 D

U
G

i9
b
 

81
 D

U
0
7
8
C

 
d1

 M
H

O
oG

C

a
- 

pp
m

s

>
5

/U
G

Q
1G

U
1
3
0

dO
O

1
5

0

3
0

0
1 
,5

0
0

1 
,U

O
U

7
0
0

1
0
0

1
0

0 70
5
0
0

2
0

0 7
0

1 
/O

d
O

1 
,0

0
0

1 
,5

0
0

1 
JO

1 
,U

U
O

1 
,0

0
0

1 
/.l

iO
G

1
3
0

7J
G

1 
/G

O
O

b
JU 1
0
0

5
0

1
0
0

1
5

0
1 

/O
JO

1 
/O

O
O

3
0
0

3
0
0

5
0
0

2
0
0

3
0

2
,0

0
0

1 
5
0

5 
JO

2
/O

O
U

1 
,5

u
O

1 
,5

J
O

B
e
-p

p
m

s <
1
.0 M

1
.0 N n N H N

1
.0

1 
.0

1
.5

1
.0

<
1
.0

Q
M

S 
 
 O

rc
a N

1
.0

1
.0

<
1
.0

1
.0

1 
.5

1 
.0

<
1
.0

1
.0

1
.5

1
.5

1
.0

1
.U

<1
 .

J
1

.0 M N N N M N
3

.0
2

.0 N

3
.0

1
.0 N

1 
.0

1
.0

1
.0

B 
i 
-p

p
m

S

N N N N N N
0
0 N N M N N N

M
in

e
ra

li
z
a
ti
o
n

N n N N N

0
0 N N M

<
1
0 N N

7
0 N N N N N

2
0 N N N N H N N fl N N N

C
d
-p

p
m

 
C

o
-

s 
s

N M N M N N M N N N N M M

in
 

S
e

d
im

e
n

ta
ry

N N N H N N N M N N N N

3C
N \ N N N N N N N N N N N N N N N

p
p

m 2
0

3
0 7

7
0

3
0

5
0 1
0 5

1
0

0 1
0 7 <s 2
0 R
o

c
k
s

N n 7
3

0 3
0

2
0 1 
5

1
0

1
0 15 2
0

3C 2
0 5 7

1
0 5 5

3
0

1
0 5

1
0

2
0 N

2
0 1
0

1C 1
5 10
5

C
r-

p
p
m

 
C

u
-p

p
m

s

1
0

3
0

5
0

1
0

3
0

0

2
0

0 7
0

5
0

5
0

<
1
0 1
0

0
0 7
0

n
u

t 
A

s 
so

c 
i 

a 
te

d

0
0 1
0

5
0

1 
5
0

2
0

0

2
0
0

1 
5
0

1 
5

0
2

0
0

2
0

0

2
0

0
2

0
0

1 
5

0
3

0
3

0

1 
0

0
1

0
7

0
7
0

1
0

1
0

7
0

1
0

0 N
7
0 1
0

1
0

1 
5

0
5
0 N

S

2
0

2
/0

0
0 5
0

7
0

0 2
0

2
0

0
7

0
0

3
/0

0
0 1
0

7
0

2
0

3
0

2
0

0

L
a
- 

pp
m

s

N
<

2
0

3
0

<
2
0 N

<
2
0 N N

2
0 3
0 N N N

M
 o

 -
 p

 p
 m

S

3
0 N N N N N N N N N N N N

M
b

- 
p

p
m

S

N N N N N M N N N N N N N

w
it
h
 

V
o 

Ic
a
n
i 

c 
s
--

c
 o

n
 t
 i
 n

u
e
d

<
5

3
0 1
0

1
0
0

1
5
0 5
0

2
0

2
0 3
0

5
0

5
0

1
0
0

1
0
0 1
5

5
0

0

1 
,5

0
0 1
5

2
0
0

1
/5

0
0

1 
/O

O
O 7
0 7
0

3
0

0 N
2

0 5
1

5
1
0 5

2
0

N N

2
0

3
0

2
0

3
0

<
2

0 N
2
0

3
0

2
0

<
2
0 2
0 2
0

2
0 N N N N N N N N N

7
0 N N N N N

N N N N N N N N N

1
0
0 N 5 N N N N N N N N N N N N N N N N N N

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
i
-
p
p
m
 

s

1
5
0 3
0

5
0

7
0

1
0
0 70 3
0

5
0

1
0
0 2
0

1 
5

15 5
0

N N N N N N N N N N N N N N M N N N N N N N N N N N N N N N

N
<5 3
0

7
0 5
0

70 5
0

5
0
5
0

7
0

1
0
0 70 50 20 5
0

2
0 10 10 7
0 1
0

3
0 50 3
0 5

5
0

2
0
2
0

3
0 2
0 5



fa
bl
e 

II
I.

 
C
h
e
m
i
c
a
l
 

u 
a 

t 
a 

fo
r 

r
o
c
k
 
s
a
m
p
l
e
s
*
 

C 
h 
u 

-3 
a 
c 
h 

N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 
A
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S 
d 
m
p
I
e

P 
b

- 
p

p
.n

 
S

S
t-

p
p

m
 

S

S
U

N
 S

I 
0
2
 A

S
O

N
 1

>1
 o

o
B

3
0

T
IQ

5
0

C
S

O
T

 1
0

 j
^
a

S
O

T
 I

G
5

2
C

8
U

W
K

0
3

G
31

 d
S

0
2

7
81

 B
S

0
2
7
J

31
 O

U
0

3
 -

>A
8
2
M

H
1
4
2
C

8 
2 

M 
H 

1 
4 

3 
A

8
2

M
H

1
 4

3
6

N
<1

 0 N
<1

 0 1
0

1
0

3
JO

2
,0

0
0 2
0

<1
 0

<
1
0 N

I-) N ,J n H li ;j
10

0 ;j u ., N

8
0
N

S
0
3
o
d
 

8
0
N

S
0
4
6
0
 

8
0

N
S

0
6

o
A

 
a

O
N

S
O

o
o

d

S
O

N
 S

O
 7

5 
A 

8
0

N
S

0
7

5
B

 
3

0
N

S
0

7
5

C
 

6
0
N

S
O

/5
0
 

8
0

N
S

0
7

5
E

8
0
N

S
0
7
5
F

 
8

0
N

S
0

7
7

A
 

8
0

N
S

0
7

7
3

 
8

0
N

S
0

7
7

C
 

3
0

T
 I

Q
^
O

b

8
1
B

S
0
2
5
 

8
1

D
S

0
2

6
 

8
1

 B
S

O
<

i6
A

 
8

1
d

S
0

2
6

B
 

3
1
0
S

0
2
6
C

8
1

B
S

0
2

7
H

 
8
1
6
3
0
2
8
 

8
1
b
S

0
2
8
d
 

8
1

8
S

0
2

9
A

 
i3

1
B

S
0

3
1

A

8
1
O

U
0
1
6
E

 
3
1
D

U
0
2
7
C

 
8

1
O

U
0

5
9

B
 

8
1
O

U
0
7
3
C

 
8
1
M

H
O

o
O

C

S 
C

-p
p
in

 
s

7
30 20 70 50 7

0
 

1
0 N 

1
0 7 7 7

20

S 
n
-p

p
m

 
s

S
r-

p
p
m

 
s

N N N N N N N
70
N N N N N

3
0
0

<
1
G
O

5
0
0

2
0
0

<
1
0
0

5
0
0 N N

1 
,
0
0
0

3
0
0

3
0
0

2
0
0

<
1
0
0

V
-p

p
m

 
s

30
0 50

1
0
0

5
0

0
2
0
0

5
0

0
1
5
0

1
0

0
7
0

7
0

5
0

5
0

1
0

0

N N
1

0 1 
5 

^0
 

1 
5 

1 
5 

1 
5

15 TO
 N

1
0 5
0

5
0

5
0

1
0
0 1
0
 

7
0

 
1

0
 

N 
5
0 1
0

<
1

0
1
0 30
N

Q
M

S
  
 O

rc
u

 
M

in
e
r
a
li
z
a
ti
o
n
 

in
 

S
e
d
im

e
n
ta

ry
 

R
o

c
k
s
 

n
o
t 

A
s
s
o

c
ia

te
d

 
w

it
h
 

V
o

lc
a

n
ic

s
--

N N
1
0

5
0

3
0 3
0

3U 2
0

2
0

2
0

2
0 30 3
0 7

2
0

1
5 N

1
5 1
5 5 N

1
0

1
5 N

1
5 5 N

1
5 7 N

N N N N fj

2
0

0
0 1
5

2
0

1 
5

2
0 N

1 
5 ,-t fj N N N N N N N N N N H ^ i\ N N

N
1

0
0

2
0
0

2
0
0

1
0
0 N

5
0
0

3
0

0
2

0
0 N

3
0

0
5

0
0

1 
,0

0
0

7
0
0

2
0
0 N N N N

1 
,0

0
0

2
0

0
1 
,0

0
0

1 
,0

0
0 !4

7
0
0

2
,0

0
0 N

7
0

0
2C

Q
1

0
0

20 1
0

1
0

0
30

0
3
0
0

30
0

20
0

1
5
0

20
0

20
0

30
0

30
0

2
0
0

7
0

1
0
0

1
5

0
7

0
2
0
0

1
5
0 30 50

20
0

20
0

1
0

20
0 70 50

30
0

1
0
0

5
0

W-
 p
p
m

s

N N N N N N N N N N N N N

id
 
w
i
t
h
 

V

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Y
-
p
p
m

S

20 10 1 
5

50
<
1
0 50 10
N

7
0 15 1
0 N

2
0

/o
 I

 c
a
n
 i N N

1 
5

30 30 30 2
0

15 20 20 20 30 3
0 15 15 10
N

15 30 10 10 2
0

20
N

3
0 2
0 N
2
0 20
N

Z
n

-p
p

m
 

s

N 
<

2
0

0 N

<
2

0
0

 
<

2
0

0

<
2

0
0

 
70

0
1
0
,0

0
0
 N N N N 

<
2

0
0

c
o
n
ti
n
u
e
d N N N

<
2

0
0

 
<

2
0

0 N
<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

<
2
0
0

<
2
Q
O
 

<
2
0
0
 

7
0
0
 N N

<
2
0
0
 

<
2
0
0
 

<
2
0
0
 

1 
,
5
0
0
 

1
,
5
0
0

<
2
0
0
 N N N N N N N N 

<
2
0
0

Z
r
-
p
p
m

s

30 20
2
0
0 50
N

50
  

10
0 N

10
0 70 70 70 30 20 15

1 
50

2
0
0

2
0
0

1
5
0

1
0
0

10
0

1
0
0 70 50

15
0

1 
50 20

2
0
0

2
0
0 20

1 
50

2
0
0 20 20

1
0
0

20
0 N

3
0
0 10 10

1 
50

15
0 20

T 
h
-
p
p
m
 

s

N N N N N N N N N N N N N



T
a
b
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
ro

c
k
 

s
a

m
p

le
s
* 

C
h
u
y
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A 

la
s
k
a

--
c
o

n
ti
n

u
e

d

S
j 

m
p 

I 
e

C 
u
-p

p
m

d
 <

J

P
o
-p

p
m

 
a

d
Z

n
-p

p
m

 
a 

a
S

b
-p

p
m

 
a
a

A
s
-p

p
m

 
c 

m
E

Q
U

IV
 

U
A

u
-p

p
m

 
aa

A 
s
-p

p
m

 
aa

C
d

-p
p

m
 

a
a

8
0
N

S
1
 U

2A
 

S
O

N
S

 I
 6

6
8

 
8

0
T

IU
5

U
C

 
3
0
T

1
Q

5
2
6
 

8
0
T

I0
5
2
C

81
 b

S
0

2
7

 
81

 B
S

0
2

7
I 

31
 O

U
0

3
5

A
 

82
M

H
1 

42
C

82
M

H
1 

4
3
A

 
82

M
H

1 
4
3
b
 

82
 N

 S
O

 7
2 

A

1 
G

2
/4

0
C 5C

40
C 3C

2
0

0
3

8
1

2
/4

0
C

2
/4

U
G

1
0
 

<
5 1
0 1
0

1
0 5

2
1

0
3
0
0

1
0

8
0

1 
0
0 30 35 25 25

5
/9

0
0

9
/0

0
0

1 
1
0 35 35 25

1
8

0

1
5

.2 N
 

N N N N
 

N

<
2

0
 

<
2

0
 

<
20

1
8

0
1 

/5
0
0 N

N N N .1
0

N N N .5
0

N
 r

t N N
15

.2 .2
 

.2
 

.4

O
i1

S
--

O
rc

a
 

M
in

e
ra

li
z
a

ti
o

n
 

in
 

S
e

d
im

e
n

ta
ry

 
R

o
c
k
s
 

n
o

t 
A

s
s
o

c
ia

te
d

 
w

it
h
 

V
o
lc

a
n
ic

s
 c

o
n
ti
n
u
e
d

8
0

N
S

0
3

3
B

8
0

u
S

0
6

6
b

CO fn
 

8
U

N
S

0
7
5
A

d
O

N
S

0
7
5
B

d 
U 

N 
S 

0 
7 

5 
D 

8
0

N
S

Q
7

5
E

2 
5 

5C 1 
b 

6
5

1
U

L

4 
5 

3C
 

35
 

4 
5 

6
5

5
1 

0
15 2
0 25 30 20 1 
5

20 25

1
0 1
0 55

1 
0
0

9
5

8
5

7
0

6
5 5
5

1 
2
0

<
2

0
<

20 30

.1
0

N
 

N
 N N

8
0

N
S

0
7

J
F

 
8
0
IJ

S
0
7
7
A

 
8
J
U

S
J
7
7
b
 

8
0
N

S
0
7
7
C

 
3
0
T

 I
0
5
U

6

8
1

a
S

0
2

5
 

8
1
B

S
U

2
o
 

8
1

U
S

0
2

6
A

 
d
1
U

S
0
2
6
b
 

81
 t

3
S

0
2

6
C

81
 B

S
0
2
7
H

 
8
1
6
S

0
2
8
 

8
1
b
S

0
2
8
3
 

8
1
B

S
0
2
9
A

 
8
1
u
S

0
3
lA

9C
 

6
5
 

5 
5 

2 
5 

3
0
C

9
0

C 1 
5

1
8
C

7
0
G

1
/2

0
C 7
5

4C
1 

7C
5

2 
5

4
0 15 20 1
5

1 
5

1
0

4
5 5

3
0 40

5
2
0
 

1
0

 
<

5
 

2
0

1 
9
0

9
5

5
1

0 20 45

1 
30

 
50

 
30

2
5
0
 

1 
/O

O
O 35 50 6
5 N

9
5

N N
9

.4
 

1 
.0 N N N N N N

<
2

0

4
0

1
0

8
0

1
8
0

1
0 2
0

1
4

0
1
0

1
0

1
0

N
 N .6

0
 

N 
3

2
.0

0

N
 N N

<
.0

5
 

N .1
0

N N N N

8
1

O
U

0
1

6
E

 
8
1
D

U
0
2
7
C

 
3

1
D

U
0

5
9

b
 

8
1

D
U

0
7

8
C

 
8

1
M

H
0

6
0

C

1 
G 5 5 5

3C

5 5
1

0 10 1
0

30 45 45 80 2
0

 8
0
0
 N

.5
0

N N
 

N N



O
S 

O
S 

O
L

NO
t>

 
O

L
>

 
S L

O
f 

NO
L 

O
L

NO
L>

O
S

O
S

020
1
 

O
S 

O
L>

O
f 

02O
L> 

O
l>

 
01 
01

s .
u

id
d

-g

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN NNNNNN

s
u

id
d

-n
v

NNNNNNNNNNNNrjNNO
O

O
'S

NND
O

S
O

O
Z

NNNNO
O

O
'f

N0
0
0
' I

0
0
5

NNNNN0
0
 £

NO
O

O
'O

l
O

O
Z 

N002
O

O
O

'O
t

NNN

S

u
jd

d
-s

 v

O
'O

L
z*N

0
*
0
f

0
*
1

0
*

2NN

0
*
5
 

0
*
0
5
1
 

0* L 
O

'O
O

 I 
N

0
'0

2
 

0
*
S

t 
0

*
f 

0
*
f 

0
' I

0
*

2
 

0
'2

 
0

'2

O
'O

l 
N

O
'S

 
0

' I

N N N

O
Z 

0
0
2

oos

Q
O

S
'L

 
Q

O
Z 

0
0
0
' L 

O
O

Z 
O

O
S

'l

0
1

 
0

0
 L 

O
O

O
'S

0
0
2
 

O
O

f

O
O

Z 
O

O
S 

0
0
2
 

O
O

f 
O

S
l

O
O

O
't

0
0

1
O

Z
O

SL
0
0
2

O
S

l 
O

S
l 

O
O

S
 

0
0

 L 
O

Su
id

d
-u

w

3
 IU

P
 3

-)O
A

oo r
0
0
2
*
 

0
0

2
*

00 L
' 

05 L
' 

O
Z

O
' 

O
S

l' 

O
O

f

0
2

0
*

0
5
0
*
.

0
2
0
*

O
fO

'
5
1
0
'

0
0
1
' 

0
0

2
*

 
0
0
2
*
 

0
0
2
' 

0
0
2
*

0
0
2
*
 

0
0

2
*

 
O

SO
* 

0
0
1
*
 

O
ZO

*

00 L ' 
O

fO
' 

O
O

f 
O

Z
O

' 
0
2
0
'

O
S

* L
O

Z
'

0
5
*

O
O

'f

0
0
* I

0
0

*0
2

O
O

'f

O
O

'O
L

O
O

'f

O
O

'O
L

0
0

 '2
O

O
'f

O
f

0
0

*0
1

0
0

*5
 L

0
0

' I
n
o
'2

0
0

'2
o
n
-f

n
o
'2

on* i
O

O
'f

n
n
' L

O
f

no* L

0
0
*2

0
2

'

O
S

* L
O

S
' I

O
S

*

o
n
-f

0
0
*2

0
0
*f

0
0
*5

O
O

'Z

O
O

'f
O

O
'Z

no'z
O

S
'

O
O

'f

O
O

'f

0
0
* L

O
O

'Z
O

O
'S

0
0

' L

:n
 

p
a

p
p

a
q

ja
ju

y
 

s
ju

a
u
ito

a
s
 

P
3
J
Q

--S
O

S
0
*>

S
O

*
O

Z
'

S
P

*>
Z

O
*

S
P

*>

O
L

'
G

O
'S

0
0

*0
2

S
0

*>

0
0

*0
1

S
0

*>
S

0
*>

O
f

0
2

*
Z

O
'

S
O

*
Z

O
*

S
O

*
S

I*
so*>
so*>
0

2
'

so-
so*
0

0
' I

O
L

'
0

2
'

s
  } 3

d
-p

 3

D
I

P
S

 *

on* L

no* L
nz-
no* L
nn' L
Q

0
'2

? n-
S

O
'

O
P

'S

O
f

O
S

*

O
S

*
O

Z
*

O
Z

*
O

S
'

O
S

'

0
5

*
0
2
*

sn-
S L

'
2n-

o
r

so*
nz-
0

2
*

5
0

*

s
  1 3 d - R H

O
O

'f
O

^
'l

0
0

*2

on-oi
G

O
'S

D
O

'S
0

0
'2

O
O

'S

0
2

'
O

P
'2

O
S

'L
0
0
'2

O
S

'L

O
O

'Z
O

O
'f

0
0
 *

f
0

0
'2

0
0
'2

O
O

'f
O

S
'L

0
0

 "f
O

S
'L

O
O

'L

O
O

'f
O

O
'L

O
P

'2
O

Z
*

0
2
-

s
  3 o

d
-a

 j

6202
H2956502P20202P25SV656522222fv92
PS65002SV21P252LV2f858585PS95ZZ222295L2Sf2V

ZlV L
VI2V926262626262

626215
8282f 2
f2Vf6L6L6161OL02ZLZl91SL£
{

f
 f

0202020202L2L2LfLL
02VfS6V

9V L
9V I
9VL
ZV I
ZVl

ZVL
ZVL
ZVl
ZV I
Z
V
L

ZVl
ZVL
ZVl
ZVl
ZVL

ZVL
I V I
VV I

Z
V
L

ZVL
ZVL
ZVL
8VI

ZVL
ZVl
ZV L
ZVL
ZVL

9VL
9VL
ZVL
ZVl
ZVL

ZVL
Z
V
L

ZVL
ZVL
9
V
L

ZVL
Z
V
L

9
V
L

Z
V
L

ZV I

8f 2
f?VZf I

PPPP8VLVLVf I
fLgvP
VZ I

f VIf21P7 I
05 I
°f"22212LLLIL9V9V21V2L055282

9Vf>f
6?9 L
ISISLSI S
IS15I 5
L f.
f I
IS15ffsr6565n0S V

IVssOS2525
VVVVVff912VPSniLS

0909
09096565656565ftS

6565D965651
019

0909091919
09191
01919n°0909I?191919I 31919

P9L910
P9L?
09

W
f
 L
H
W
O
P

P
O
L
 I
H
W
O
B

V
O
 l l

H
W
f
)
8

V9*'OHW08
"
P
P
H
W
n
S

y?noHW08
Q
2
P
O
H
W
Q
8

D
P
P
Q
H
W
n
R

0 2 n 0 H w o P,
vznoHwns

:) i no*1 HOP
P
L
O
O
H
W
0
8

V5fcnoo8
Dvnonons
vvoonoop

0
5
9
2
>
S
2
P

3 ?
°
2
>
 S 2P

nz5i^N2P

V
O
C
Q
S
N
2
S

V
Z
P
D
S
N
2
P

V
O
p
n
S
 N 29,

V
S
f
O
S
 N
2
P

n?po?n?8

V
I
P
P
S
N
'
P
?

RfSZP? N
2
F

npzr?N2C
P V 1 0 S M 2 8
V £ 9 p S N 2 9

V 1 1 I H ig ? J?
VPl L

H
W
2
9

3
5
0
1
H
W
2
8

OCp L
H
W
2
8

OSr I
H
W
2
8

D
5
0
1
H
H
2
8

V
S
O
L
H
W
2
9

O
Z
6
0
H
W
2
8

D
Z
6
0
H
W
2
8

V P 0 I S N I 8

V
S
P
O
S
N
i
e

P 5 n I H w I 8
V 0 6 0 n ' ! I 8
D 1 O

O
H
 W 1 9

D V
°
O
H
W
 18

a
p
n
i

a 1 r'ujp 5

o
a

n
u

 i JU
G

S
 --e

x
 s e i v 

'is
a
jo

j 
IP

U
O

IIP
N

 
g
3
e
6
n
g
3
 

's
a
id

iu
e
s

e
je

p
I I T 

31Q
1



T
a
o
L
e
 
I
I
I
.
 

C
h
e
m
i
c
a
l
 
u
a
t
a
 

fo
r 

r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
y
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
 
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

ij 
a 
- 
p 
P 

.i 
s

Qe
-p
pi
n

s

CO ca ^T

8 
1 
M 
H 
0 
C 
A 
C

8 1
 ( )

 H 
o a

 i 
c

8
1
M
H
0
9
0
A

d 
1 
M 
H 

1 
0 
5 
b

81
 :

i :
>0

a5
 A

81
 N
S1
 0
8
A

8
2
M
H
0
9
7
C

8
2
M
H
O
V
7
0

8
2
M
H
1
 0
5 

A
3
2
M
H
1
0
5
C

6 
2 
M 
H 

1 
0 
5 
0

3
2
H
H
1
 0
5
0

8
2
M
H
l
0
5
d

3 
2 
M 
H 

1 
1 
0 
A

8
2
M
H
1
 1

1 
A

3
2
U
S
Q
6
3
A

8
2
N
S
0
7
A
B

8
2
N
S
0
7
8
b

S
2
N
S
0
7
9
B

8 
2 
N 

S 
0 
1 

1 
A

2
0
0

1 
,
5
0
0

1 
/
b
O
O

1 
50

3
0
0

7
0
0

2
0
0

3
0
0

5
0
0

1 
,
0
0
0

7
0
0

3
0
0

1 
/
O
O
O

1
0
0

7
0

1
5
0 70 2
0

1
0
0

1 
50

N N
1 

. 
b

<1
 .
0

N

3
.
0

1 
.0

<1
 .
0

1 
.0

0
.
0

<1
 .
0

1 
.0

1
.
0

<1
 .
0

N N
<1
 .
0

1
.
0

<1
 .
0

1 
.5

8
2
N
S
0
8
5
A

3
2
N
S
0
8
6
A

3
2
N
S
0
8
7
A

3
2
N
S
0
8
8
A

8
2
N
S
1
 5
7
B

3
2
S
K
2
6
5
C

8
2
S
K
2
6
5
0

7
0
0

2
0
0

5
/
0
0
0 5
0

7
0
0

1
5
0

1 
0
0

2
.
0

<1
 .

 J
<1
 .
0

N

<1
 .
0

<1
 .
0

0
 .
0

d
O
O
u
O
u
A
A

8
0
D
U
O
O
A
C

8
0
0
U
0
3
5
A

d
O
M
H
O
O
I
b

3
0
.
1
H
0
0
1
C

8
0
M
H
0
0
2
A

8
0
M
H
0
0
2
B

8
0
M
H
0
0
2
C

3
G
M
H
U
0
2
0

3
0
M
H
0
0
2
X

d
O
M
r
i
O
U
A

8
0
M
H
C
U
6
A

8
0
M
H
1
 1

 6
A

8
0
M
H
1
 1
o
b

8
0
M
H
1
 3
4
A

2
/
0
0
0

2
0
0

7
0
0

2
0
0

7
0
0

3
/
0
0
0

1
5
0

2
/
0
0
0

1 
/
O
O
O

2
0
0

7
0
0

7
0
0

1 
/
O
O
O

7
0
0

1 
/ 
5
0
0

0
.
0 N

1
.
0

N
2
.
0

1.
5 N 3
.
0

1
.
0

1
.
0

2
.
0

N
<1
 .
0

1 
.0

1 
.0

B 
i 
- 

pp
m

s

N N N N N N N N N N N N N N N N N N N N N N N 10
<

10

N N N

O
S

--
O

rc
a N N N N N N N N N N N N N N N

C 
d

-p
p

m
S

N N N

3
0 N N

2
0 30
N N N

2
0 N

<
2

0 2
0 N N 

.

N

2
0

0 N N N U N N iM N
2

0

C
o

-p
p

m
s

N 5
10

N 5 N N
1
0 5 7 7 5

1
0

5C 5
0

5
0

3
0

<
5

<
5 N

3
0

1
0 7

2
0

5
0

2
0

<
5 7

S
e
d
im

e
n
ts

 
In

te
rb

e
d

d
e

d

N N N N N N N N N N U N N N N

N
5
0

1
0 5

1
0

1
0 5

2
0

5
0 5

2C 5
0

2
0

1 
5

2
0

w
i
t
h

C 
r-

p
p

m
s

N N
7
0

<
1

0 3
0 N

2
0

1
0

3
0

5
0

5
0 5
0

5
0

i1
 0

0
2
0

0
0

<
1

0 N
1
0

<
1

0

3
0

0 3
0

1
5

2
0

2
0

1
0

0 3
0 1
0

i 
V

o
lc

a
n
ic

2
0 3
0

1 
5

0
2

0
7

0

5
0 N

1
0

0
1
0
0 5
0

1
0
0

5
0

0
1

0
0 50

1
0

0

C 
u
-p

p
m

s

<
5 5

.7
0 2
0

2
0

0 1
5

1
0

0
1
0 7

1
0

1
0

2
0

3
0

7
,0

0
0

2
0
/0

0
0 15 5
0 7

2
0
0 2
0

7
0

1
0

3
0

0
5
0
0

2
0
/0

0
0 2
0

3
0

5
0
0

1
R

o
c
k
 s

  
 c

o
n

 t

2
0

5
0

0
3

0
3

0
2

0

1
0
0 1
0

3
0
0

3
0

0 5
0

5
0

3
0

0
5

0 10
 .

2
0

L
a
-p

p
m

s

N N N N N

7
0 N N N N N N N N N N N N N

50

N N N N N

5
0 N N

i 
n
u
e
d

N
2
0

<
2

0 N
30 30

N

3
0 N

2
0

3
0 N

2
0 30 3
0

M 
O 
- 

p 
p 

m
s

N N N N N N N N N N N N
1

0 N N N N N N N N N N N 5 N N N N N N N N N N N N N N N N N N

N
b

-p
p

m
s

N N N N N N N N N N N N N N N N N N N N N N N N N

<
2
U N N N N N N N N N N N N N N N N N

N 
i
-
p
p
m

s

5
20

 
30

 
<5
N

<5 <
5 10 2
0 3
0 1 
5

10 30 30 30 20 15
N 7

1 
5

70
 

20
 

<5 10 1 
5

20 10 10 10 3
0 7
0 5
0

5
0

50 1
0

1
0
0

1
0
0 3
0

7
0

1
0
0 5
0

3
0

2
0



T
a

b
le

 
H

I.
 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
ro

c
k
 

s
a

m
p

le
s
* 

C
h

u
y
a

c
h

 
N

a
ti
o
n
a
l 

F
o

re
s

t/
 

A 
la

s
k
a

--
c
o

n
ti
n

u
e

a

S
a
m

p
le

P 
b
-p

p
m

S
b
-p

p
m

s

8 
1 

M 
ri 

0 
6 

<  
C

5
1

M
H

0
8

1
C

8 
1 

M 
H 
j 

9 
0 

A
8 

1 
M 

H 
1 

0 
5 

b
81

 N
S

O
a

5
A

8
1

.'J
S

1
U

3
A

8
2

M
H

0
9

7
C

8
2

M
H

J
9

7
0

82
M

H
1 

0
5

A
8
2
M

H
1
U

5
C

8
2
M

H
1
G

5
0

8 
2 

H 
H 

1 
3 

5 
D

8
2

M
H

1
0

5
E

3 
2 

H 
ri 

11
 U

 A
8
2
M

H
1
1
 1

 A

8
2

N
S

0
6

3
A

8
2
fJ

S
U

/4
b

3
2

. 'J.
 S

O
 /

O
B

8
2
N

S
0
7
9
d

3
2
N

S
0
3
1
 A

3
2

N
S

O
d

<
:B

8
2
f4

S
O

d
5
A

8
2
 N

 S
O

do
A

8
2

U
S

O
J7

A
3

2
N

S
0

3
3

A

8
2
M

S
1
S

7
B

3
2
S

K
2
6
5
C

82
 S

<
2

6
5

D

N M N
1

0
0

3U
O 10

3
x 

U
U

U
1 

/O
O

U 2
0 5
0

2
0

1 
,0

0
0 7
0

<1
 0

1
iO

N
<1

 0
<1

 0
2
iJ

,U
O

U
1

5
0

3U 2U 1 
5

1 
,u

G
O 7G 3
0

1
5
0

2
,0

0
0

14 N N

1
5
0

1
0
0 N N

1
5

0 N N N N N N N N
1

0
0 N

3
0
0 N N N !4 14 * M N

1
0
0

8
U

O
U

0
0

4
A

 
80

D
U

O
O

A
C

 
8
0
D

U
0
3
5
A

 
3
0
M

H
Q

J1
 f

a 
8
0
M

H
O

J1
 C

8
0
fl
H

Q
J
2
b
 

d 
0 

l-i 
H 

0 
U 

2 
C 

8
0

M
H

O
J2

D
 

<J
O

H
H

O
L/

2X

3
IK

1
H

JU
'. 

8 
0 

i-l 
H 

0 
U 

6 
A 

80
M

H
 1

 1
6A

 
3U

M
H

1 
1
o
B

N N
1 

5 N
10 2
u
 N

3U
 

2U
 

10 50
 

30
 

1U
 

21
) 

20

S 
c 
- 

p 
p 

m
S

N N
10

N 5 5 5
<

5 1
0 1
0

1
0

1
0

1
0 20 1
0 5 M N iM N

30 10
5

10
7

1
5 10
7

O
S

--
O

r 
ca <

5 7
0

3
0 5

10 2
0 N

1
5

2
0 7

15 5
0

2
0

2
0 2
0

S
n
-p

p
m

s

N N N N N N N N N N N N N N N N N ;j
5

0 N N N N N i4 N N N

S
e

d
 i

 m
e
n
 t

 s

N N N N N N N N N N M N N N N

S
r-

p
p

m
S

N N
2

0
0 N N

1 
0
0 N N N

1
0

0

<
1

0
0 N

1
0

0 N N N N
1

5
0 N

<
1

C
O

2
0

0
3

0
0 N

1
0

0 N

3
0

0 N N

In
te

rb
e

d
d

e
d

 
w

it
h

3
0

0
1 

5
0

2
0

0 N
7

0
0

1 
/5

0
0 N

2
/0

0
0

1 
/O

O
O

1 
/O

C
O

2
0

0
1 

5
0

2
0

0
3

0
0

7
0
0

V
-p

p
m

s

2
0

5
0

1
0

0 2
0

1
0

0

<
1

0
1

0
0 2
0

1
0
0

1
0
0

1
0
0

1
0

0
1
0
0

1
5
0 7
0

7
0

2
0 1
0

3
0 10

2
0
0

1
0
0 5
0

70 7
0 70

1
0
0

  
5

0

V
o
l 
c
a

n
i 

c

5
0

3
0

0
2

0
0

1
5
0

2
0

0

1
0

0 10
3
0
0

s g
o T 3

0
0

2
0
0

1
5

0
1Q

O
1
0
0

w
-p

p
m

s

N N N N N N N N N N N N
<

5
0 N N N N N N N N N N N N N N N

R
o

c
k
s
  

N N N N N N N N N N N N N N N

Y
-p

p
m

s

N M
1
0 N

1
0

1
0

0
5
0

<
1
0 2
0

1 
5

2
0

1
0

15 2
0

1
0 N N

2
0 N

1
5
0 3
0 15 15 1
5

1
0

2
0 2
0

2
0

c
o
n
 t
 i

 n
u

e
d 1
5 5
0

2
0

<
1
0 3
0

5
0

0
0 5
0

5
0 5
0 3
0

2
0

2
0 15 15

Z 
n
-p

p
m

 
s

<
2

0
0

 N
<

2
0

0
2
/0

0
0

2
0
0

2
0
0

2
/0

0
0

7
/0

0
0 N N N 

2
/0

0
0 N

7
0
0
 

2
/0

0
0 N

2
0

0
 N

>
1
0
/0

0
0
 N N N

2
0
0
 

N
5
0
0 N

5
0
0
 

1 
/5

0
0

<
2

0
0

<
2

0
0

<
2

0
0

2
0
0 N N N

3
0
0

2
0
0 N

2
0

0
 N N

<
2

0
0

 N

Z 
r-

p
p
m

 
s

N N
1
0
0
 

10
1
0
0

15
U

 
3U

 
20

 
70

1
0

0

1
0

0
1

0
0

10
0 20 30 1
0
 

1
0 N 

2
0 N

50
 

70
 

3D
 

50
 

5U 70
1

0
0 30 15 2U

 
30

U 20
 

20
0

1
0

0 10
20

0
20

0 50

20
U 5
0 70

1
0

0
1
5
0

T 
h

-p
p

m
 

S

N
 N N N N N N N N N N N
 N N N N N
 

N N N N N N N N N N N

o J  J



T
a
o
l
e
 
i
l
l
.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 

fo
r 

r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 

A 
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

3 
1 

H 
H 

0 
o 

4 
C 

d 
1 

M
 H

 0
 d

 1
 C

 
81

 I
-1

H
0

9
0

A
 

8 
1 

1-1 
H 

1 
U 

5 
B 

81
 M

S
 O

h 
i 

A

81
 N

S
1 

U
8

A
 

8
2

M
H

0
9

7
C

 
0
2
M

H
0
9
7
i>

 
3

 2
 M

 H
 1

 l
i 5

 A
 

8
2
M

H
1
 U

5C

8
2

M
H

1
 0

5
0

 
8

2
M

H
1

0
5

0
 

8
2

M
H

1
 U

5E
 

a
2
M

H
l 

1 
U

A
 

3 
2 

M 
H 

1 
1 

1 
A

d
2
tJ

S
U

/4
d
 

3
2
N

S
0
7
8
b
 

d
2

N
3

'J
7

9
d

 
3

2
IJ

S
0

3
1

 A

8
2
N

S
0
8
5
A

 
3
2
N

S
O

&
O

A
 

8
2

N
S

0
8

7
A

 
3
2
N

$
Q

d
8
A

8
2

N
S

1
 5

7
6

 
S

2
S

N
2

&
5

C
 

3
2

S
K

2
6

5
D

8
0
D

U
O

U
4
A

 
8
0
D

U
0
0
4
C

 
8
0
U

U
0
3
5
A

 
S

O
M

ri
O

O
IB

 
3

0
M

H
0

0
1

C

d
O

M
n
O

u
2
A

 
8

0
M

H
O

U
2

d
 

3
0

M
H

0
0

2
C

 
8

0
M

H
O

U
2

0
 

» 
8

0
M

H
0

0
2

X

8
0

M
H

O
U

4
 

3
0

M
H

0
4

6
A

 
8 

0 
M 

H 
1 

1 
6 

A 
d
J
M

rt
l1

6
0
 

8
0

M
H

1
 3

4
 A

L
u

-p
p

m
 

d
d

N N
1
0
C

1
3

L
 

4 
i

2
5
 

3
2
0
 

3C
 

4
5
 

1 
5

1
0
C 1 

C
20

C
1 

5
C

5
5

3C
 

3
2

0
 

5C
 

1 
0 

2C

P
O
-
p
p
m

d
d

N
1 
5

10 -
-

2
2
0 1 
5

-
-

-
- -
-

-
- _
_

-
- -
-

-
- -- _
_ -
-

-
-
-
-
-
- __ -
-

-- -- -
-

__ -- -
- OS
  
 O
r
c
a

20 1 
5

1 
5 5

10 35
5

30 20 30 2
0 25 20 25 1 
5

Z
n
-
p
p
m

*
d

<5 10 30
3
1
0

7
U
O

2
1
0

3
/
2
0
0

7
/
5
0
0 10 50 25

2
/
1
0
0 50

4
5
0

1 
/
4
0
0 15

3
3
0 10

2
3
/
0
0
0 20 35 65

1
6
0 75

2
3
0 95

9
1
0

1 
/
9
Q
O

S
e
a
 i 
m 
en

 t
 s

30
1 
4
0

85 55 50

1 
2
0 5

1
6
0

1 
10 65

1
2
0 85 85

1 
20 75

S
b
-
p
p
m
 

A
s
-
p
p
m
 

E
Q
U
I
V
 
U

aa
 

c
m

__
 

-
_
 

_
_

_
-

:  

1
3
0
.
0

-
-
 

 
 

-
-

.
_

2
0
.
0
 

'-
-

2
7
0
.
0

1
5
.
0

1
5
.
0

2
.
0

1
7
.
0

1
6
.
0 N 

 
 

-
-

N 
--

N
1
0
0
.
0

5
.
0
 

--
1
5
0
.
0

3
.
0
 

 
 

 

N
2
.
0

8
.
0

1
1
.
0
 

-
-

9
.
0 N

9
.
0

8
8
.
0

I
n
t
e
r
b
e
d
d
e
d
 
w
i
t
h
 
V
o
l
c
a
n
i
c
 
R
o
c
k
 s
-
-
c
o
n
t
 i

 n
u
e
d

_
 . 

_
 

__
_
_
-
^

-_ -
-

_
_
 

_
_
 

__
 
 ;

_
-

-
_ -
-
 

 
   

-
-

  
  

  
  

_
_

<
2
0 40 40 ^,
0

A
u
-p

p
m

 
a

a

N N N
1 

.1
0

 
N N 14 N N

 N N
 

N N .0
5
 

N .3
0
 

.1
5

N
 '

 

.1
5

N

1 
.1

0

A
s
-p

p
m

 
a
a

2
0
/0

0
0

C
d

-p
p

m
 

a
a 6

.9

3
2
, 3/ 7/

35
0

00
0 85

12
0 40
 

12
0 55
5 N

23
0 

8
7
0 5

30
0 15 10
N

45
54
0

29
0

<1
0 70

70
0

9
.
7

2
.
9 N N N 

6.
2 N

1
.
7

7.
2 N 1.
5

N
1
3
0
.
0

N N N N N .7 .1
2
.
7

6
.
0



T
a
b
l
e
 
II
I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 

fo
r 

r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
AI

 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S 
a 
m
o
 I
e

L
a
t
i
t
u
d
e

L
o
n
g
i
 t
u
d
e

3 
0 

M 
H 

1 
5 

2 
A

8 
0 

H 
ri 

1 
b 

3 
A

3 
0 

M 
H 

1 
5 

6 
A

d
U

M
H

l 
o 

3 
A

S
O

H
H

1
6

4
A

8
0

M
H

 1
 6

o
A

8
0

M
H

1
 7

7 
A,

8
0

H
H

1
7

7
C

8
0
M

H
1
9
6
A

8
0

fl
H

1
 V

dB

8
0
N

C
0
5
2
A

8
0

N
C

O
i2

cJ
d

O
N

iJ
IO

B
8
0
N

S
0
2
4
A

8
U

.M
S

0
5

3
A

80
T

JS
1 

0
0
 A

8
0
N

S
1
J
1
 A

3
0
N

S
1
U

2
d

a o
 N 

s 1
 o

 2 
o

3
0

N
S

1
0

4
A

8
0

N
S

1
U

5
A

3
0

N
S

1
 1

 4
J

3
0

N
S

1
 4

6
A

8
G

N
S

1
 5

3A
6

0
M

i1
 5

3
d

8
0

N
i>

l6
<

.A
6
0
N

S
1
6
5
A

3
0

N
S

1
6

6
C

S
O

T
1

0
5

9
A

8
0

T
 I

0
6
2
A

S
O

T
 1

0
6

2
6

S
O

T
 I

0
o

7
3

0
w

<
0

0
9

A
6

0
w

K
0

0
9

u
3
0
^0

1
 IB

8
0

W
K

0
1

2
8
0
k
.K

0
7
7
6

8
0

W
K

0
7

7
D

8
0

i*
<

0
7

<
i

81
 J

S
0
3
3
A

8
1

d
3

0
3

3
tJ

81
 d

S
0
3
3
D

81
 6

S
0

3
4

A
81

 B
S

0
3

5
81

 d
S

0
4

2

6
0

oO 6
0

6
0 6
0

6
0

6
0

6
0

6
3 6
0 6
0

6
0

6
0

6
0

6
0 6
0

6
0 6
0

6
0

6
0

6
0

6
0 £
0

6
0

6
0

6
0

6
0 6
0

6
0 6C 6
0 6
0

5
9 5
9

c>
0

60 5
9

5
9

5
9

6
0 6
0

6
0

6
0

6
0 59

4
7 <,
7

1.
7

2
9 2
d

2V 1 
1

11 3
5

3
5 1
6

16
4

21 1 
7

2
0

2U 21 21 21 21 3
7

2
0

2
9 2
9

2U 2
0

2
0

3
8 3
0

3
u 31 5
9

5
9 1 2

5
2

5
2

4
8

22 22 2
2

2
2 2
2

51

32 13
8

10 5
d

3
0

42 4
2 51 23 55 55 37 50 4
0 52 55
2 2

12 25 4
3

3
3 5 5

3
0 30 41
)

11
)

57 57 5
? 52 52 10

2 0 0
2
0 32 32 32 3
0 38
7

1 
4

6
1 

4
6

1
4

6
1 

4
4

1 
44

-

1 
4
4

1 
44

1 
4
4

1
4

5
1
4
5

1
4
6

1
4

6
1
4
7

1
4
7

1 
4

7

1 
4
6

1
4

6
1
4
6

1
4
6

1 
4
6

1 
4
6

1 
4

6
1
4
6

1
4
4

1 
4

4

1
4

6
1 

4
6

1 
4

6
1
4
3

1 
4
4

1
4
4

1
4

5
1 

4
8

1
4
8

1
4

8

1 
4
7

1
4

7
1

4
7

1 
4
7

1
4

7

1 
47

14
 7

1 
4
7

1 
47

1 
4

7

1
6

17 18 2
6 2
6

3
0

3
6

36 39 4
0 33 3
8 5
6

5
9 54 2
5 2
5

25 2
5 25 2
5 15 2
5

2
6 2
6

2
5 24 2
4

4
0 1
0

1
0 5
9 1 1 0

5
9

4
2

4
2

41 4
2 4
2

4
2 4
2

4
2 2
9

3
0

2U
0

3
0 3
5 5

5
6

5
6 54 18 2
0

2
0 55 1
8 0

4
5 4
5 35 35 15 2
0 2
9

4
0

3
0

3
0 0 0

2
0

3
0 56 5
6 1 
5

5
4

5
8

3
0 3
5 0 0

3
0

22 2
2

2
2

2
0 25 4
7

F
e
-
p
c
 t

 .
«

2
.
0
0

2
.
0
0

5
.
0
0

5
.
0
0

5
.
0
0

2
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

1
0
.
0
0

7
.
0
0

5
.
0
0

1
0
.
0
0

7
.
0
0

5
.
0
0

5
.
0
0

7.
 0
0

3
.
0
0

7
.
0
0

5
.
0
0

2
.
0
0

5
.
0
0

5
.
0
0

5
.
3
0

3
.
0
0

2
.
0
0

1
0
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

5
.
0
0

1.
00

7
.
U
O

1
0
.
0
0

5
.
0
0

3
.
0
0

7
.
0
0

5
.
0
0

1
0
.
0
0

1
0
.
0
0

7
.
0
0

5
.
0
0

1
0
.
0
0

1 
.0

0

M
y
-
p
c
t
 .

s

.7
0

1 
.U

O
5
.
0
0

1 
.5

0
3
.
0
0

.
5
0

1 
.5

0
1 
.0

0
1
.
5
0

1 
.5
0

3
.
U
O

2
.
0
0

1 
.5
U

3
.
0
0

1 
.5
0

2
.
0
U

3
.
0
0

2
.
0
0

1
.
5
0

2
.
0
U

2
.
0
U

1 
.5
0

3
.
0
0

1 
.
5
0

2
.
0
0

1 
.5

0
1 
.5

0
1
.
5
0

1 
.
5
0

3
.
0
0

3
.
0
0

1 
.5

0
.0
2

1 
.
5
0

1
.
5
0

2
.
0
0

.
7
0

3
.
0
0

1 
.0

0
>
1
0
.
U
O

5
.
0
U

2
.
0
0

1
0
.
0
0

>
1
0
.
0
0

1 
.0

0

C 
a
-p

c
 t

 .
s 2
.0

0
1 

.0
0

5
.0

0
.1

0
5
.0

0

5
.0

0
3

.0
0

.7
0

.7
0

.3
0

1
0

.0
0

1 
.0

0
.1

0
1 
.0

0
1 

.0
0

1 
.5

0
1

0
.0

0
.3

0
1 

.0
0

1 
.5

0

.7
0

2
0

.0
0

3
.0

0
1 

.0
0

1 
.5

0

.2
0

1
5

.0
0

. 
30

.2
0

1 
.0

0

1 
.5

0
7

.0
0

N .2
0

.3
0

1 
.0

0
2
0
.0

0
2

.0
0

1 
.0

0
1
0
.0

0

1 
.0

0
2
.0

0
1

0
.0

0
1

0
.0

0
2

0
.0

0

T 
i-
p

c
 t

 .
s .3

0
0

.3
0

0
.3

0
0

.5
0

0
1 

.0
0
0

.1
5

0
.7

0
0

.5
0
0

.5
0

0
.2

0
0

.5
0
0

.7
0

0
.5

0
0

1 
. 

0
0

0
.7

0
0

.5
0

0
.5

0
0

.5
0

0
.5

0
0

.7
0
0

.7
0

0
.2

0
0

1
.C

O
O

.5
0
0

.7
0

0

. 
5
0
0

.2
0
0

.7
0
0

.5
0
0

.7
0

0

.7
0

0
1 

.0
0

0
.0

0
5

.5
0
0

.7
0

0

.7
0

0
.1

0
0

.5
0

0
.5

0
0

1
.0

0
0

1
.0

0
0

1 
.O

O
U

.5
0
0

1 
.0

0
0

.1
0
0

M
n
-p

p
m

s

5
0

0
7
0
0

2
,0

0
0

5
0

0
1

/0
0

0

1
,5

0
0

3
,0

0
0

2
/0

0
0

5
0

0
3
0
0

3
/0

0
0

1
/5

0
0

5
0

0
1

/5
0

0
1 

,0
0
0

1
,0

0
0

2
,0

0
0

>
5
/0

0
0

1
,5

0
0

1
,5

0
0

1
,5

0
0

3
/0

0
0

1
,0

0
0

7
0
0

7
0

0

1 
,0

0
0

5
,0

0
0

1
,0

0
0

1
/0

0
0

5
0

0

7
0
0

2,
O

G
T

>
1

0
0

>
5
/0

0
0

2
/0

0
0

1 
,0

0
0

>
5

/0
0

0
>

5
/0

0
0

7
0
0

1
,5

0
0

7
0
0

1
/0

0
0

1
,5

0
0

2
/0

0
0

1 
,5

0
0

A 
j
-
p
p
m
 

s

N N N N N N .5 N N N N N N
1 
.5
 

N N N N N N N N N N N N N N N N N N N N N N N .5
 

.5 N N N

A
s
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u

-p
p

m
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m
 

' 
S

10 10 10 50 10 30 50 20 20 10 30 50 20 30 15 10 50 15 20 50 10 15 10 10 50 20 50 20 10 10 10 10 20 50 20 10 70 50 30 30 10 10 10



T
a
b
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
ro

c
k
 

s
a

m
p

le
s
/ 

C
h

u
y
a

c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t*

 
A 

I 
a

s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m

p
le

U 
a-

d
e
-p

p
m

s

3
0

M
H

1
 5

2
A

80
M

H
1 

53
A

80
M

H
1 

56
A

d
O

i-
IH

lo
iA

a
O

M
rt

! 
6 

4 
A

80
M

H
1 

o
o
 A

30
M

H
1 

7 
7 

A
80

M
H

1 
77

C
30

M
H

1 
9a

A
8

0
M

rt
1

9
iJ

B

S
O

N
 C

 0
5
 i
 A

3
0
N

C
0
5
2
U

8
0
N

S
0
1
0
B

8
0
N

S
0
2
4
A

8
0

N
S

U
5

3
A

8
0

N
S

1
 J

O
A

8
U

N
S

1
G

1
A

8
0

. N
S 

1
0

2
6

8
0

N
3

1
 0

2D
8

0
N

S
1

0
4

A

C
O

 
8

0
U

S
1

U
5

A
ff

^
 

bQ
N

S
iU

d
L
ly

 
-i
O

iJ
S

U
o

A
 

f*
^
 

8
0
N

S
1
5
3
A

80
W

S
1 

5
3
d

S
O

N
 S

 1
 o

4
A

8
0
N

S
1
 0

5A
H

O
is

lS
! 

oo
C

dO
T

 I
0

5
9

A
S

O
T

 1
0

U
2

A

3
0

T
I0

0
2

B
S

O
T

I0
6

7
8

0
W

K
0

0
9

A
8
0
U

K
0
0
9
B

80
W

K
O

 M
B

8
U

W
<

'J
1
2

<J
O

U
< 

J7
7

B
d
O

W
K

0
7
7
D

3
0
w

K
0
7
a

4 
81

 B
S

0
3

3
A

3
1
L
JS

0
3
3
B

8
1

U
S

0
3

3
D

8
1
b
S

0
3
4
A

8
1

d
S

J
3

5
81

 d
S

O
;2

1 
,O

JO 7
0

0
1

0
0

5
0
0

2
0
0

3
0
0

1 
,0

0
0

7
0

0
2
0
0

2
0

0

7
0

0
50

U
1 

,0
0
0

1 
,5

0
0

1 
,0

0
0

3
0

0
1
0
0

7
0

0
7
0
0

1 
,5

0
0

1
,0

0
0

7
0
0 7
0
 

2
0
0

2
0
0

5
0

0
1 
,5

0
0

1
0

0
7

0
0

2
0
0

1
0
0 N N

2
,0

0
0

1 
,0

0
0

1 
,0

0
0

2
0

0
3
,0

0
0

1 
,0

0
0

2
0
0

1 
,5

0
0

1 
,0

0
0

1
0
0

1
5
0

1
5

0

1
.5

1 
.u N

1
.0

1 
.0

<
1
.0

2
.0

1
.0

1
.0 N

1
.0

1 
.5

2
.0

<
1
.(

)
1

.0 N N
1

.0
<

1
.0

1
.0

1 
.5 N

<
1
.0

 
<1

 .
0

<1
 .

0

1 
.'3

1 
.0 N

1
.0

1 
.U

<
1

.0
1

.0 N
1

.0
1

.5

<
1
.0

1 
.0

3
.0

1 
.0 N 1
.0

3
.0 N N

1
.0

B 
i-
p
p
m

 
s

N N N

C
d
-
p
p
m

s

N N N N N N N N N N N N N N N N t. N M N N N fj N N 'vl h N N N N N N N N N N N N ri N N N N N

C
o
-
p
p
m

S

10
5

30 30 50

7
30 20 15 30 50 50 10 20 30 30 50 50 10 10 20 20 50 30 50 30 50 50
7

30 30 15 N 5
50 20
5

30 30 50 30 30 30 50
5

C 
r-

p
p

m
 

s

5
0

7
0

7
0
0

1
0

0
2

0
0 30 70 70 50 50 7
0

1
0

0
1 

5
0

1 
5

0
3
0
0

7
0

2
0

0
1

0
0 5
0 30

1 
50 30

2
0
0 7
0

1
5

0

1
0

0 50
1 

5
0

1 
0
0

2 
GO

2
0

0 1
5 N

1
0

0
 

2
0
0

2
0

0 1
0

1 
0

0
7

0
5

0
0

2
0
0

2
0
0

3
0
0

3
0
0 30

C 
u
-p

p
m

s

1 
5

1
0

1
0
0 30

1
5
0 7

2
0
0

1
0
0 30 30

1
5

0 5
0 5
0

1
5

0
1

0
0

7
0 5
0

1
5

0
1

0
7

0

5
0
 

30
1
0
0
 

3,
0

10
'0

iq
o 3:0 2
0 2;o

1
0
0

10
(0 1
0 7

5
0

3
0
0 7
0

3
0

1
0
0 3
0

5
0

7
0

1
0

0
7

0
7

0
5

0

L
a
-
p
p
m

s

50
 

-
20
N

<2
0 20

N
30

<
2
0 20

<2
0 50 50 20 N 20 20
N

3
0 20

<2
0 20 30

<2
0

<2
0

<2
0 20 50 N
20 20 30 20 N 30 20 20 30 20 20
N 30 30 N N

20

M 
o 
- 
p 
p 
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N
<5
N N N N N N N N N N N N N N N N

N
b
-
p
p
m

S

N N N N
<
2
0 N N N N N N N N N N N N N N N N N N N N N N N N N

<2
0 N N N N N N N N N N

<2
0 N N N

N 
i-
p

p
m

s

2
0

1
0

7
0

5
0

1
0

0 2
0 50 50 30 30

1
5

0
1

0
0

5
0

5
0

1
0

0

7
0

1
0

0
1
5
0

1 
5

2
0 50 3
0 50 7
0

1
0

0 50
1

0
0 50 1
5

1
0

0

1
0

0 N N
70

1
0
0

7
0

7
0

1
5
0

7
0

1
0

0

1
5

0
1

0
0

1
0
0

1
5

0 30

J



T
a
b
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
ro

c
k
 

s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o
re

s
t*

 
A 

la
s
k
a

--
c
o

n
ti
n

u
e

d

to

S
a

m
p

le

3G
N

H
 1

 5
2A

 
30

M
H

1 
5
3
A

 
80

M
H

1 
56

A
 

8G
M

H
1 

o
3

A
 

80
M

H
1 

6A
A

8U
M

H
1 

o
6
A

 
8G

M
H

1 
?
?
«
 

S
U

M
 H

I 
77

C
 

80
M

H
1 

9&
A

 
30

M
H

1 
9
8
&

8
0

N
C

J5
2

A
 

8
0

N
C

0
5

2
d

 
8
0
 N

 S
0 

1 
lib

 
8
0
N

S
0
2
4
A

 
8
0
N

S
0
5
3
A

8
0

N
S

1
0

G
A

 
8
0
N

S
1
G

1
 A

 
3

0
N

:>
1

0
2

iJ
 

8
0
N

S
1
0
2
D

 
8

0
N

S
1

0
A

A

8
0

N
S

1
U

5
A

 
80

.N
S

1 
U

B

S 
G 

f J 
S 

1 
5 

3 
A 

3
0
N

i1
 5

3
3

8
0
N

S
1
 6

4
A

 
8
0
N

S
1
 o

5
A

 
3
0
N

S
1
 6

oC
 

3
0
T

I0
5
V

A

8G
T

 I
0

6
2

B
 

3
0
T

 1
0

6
7

 
80

W
K

O
O

-M Id

3
0
U

K
G

7
7
D

 
8
Q

w
<

0
7
d
 

(d
1

U
S

G
3

3
A

81
 L

)S
0

3
3

U
 

8
1

d
S

0
3

3
D

 
d1

 B
S

O
H

A
 

8
1
0
S

0
3
5
 

31

3
0 1 
5

1 
5

1
0
 

15
 

1U
 

30
 

0
0 3U

 
3U

 
3G

 
15 1
0

 N
2

0
 

10 1 
5

1
0 20 30
N

1
0 N 15

 
3

0

2
0

1
0 3
0

2
0 1
0

5
0

 
70

 
1G

 
1

0
 

10

S 
b
-p

p
m

 
s

N
 

N
 

N

S
c
-p

p
.n

 
s

20 50 30 50 10 50 30 20 20 30 30 30 20 50 30 30 30 1
0

50 3G
 

2G
 

50
 

20
 

30 30
 

30
 

7U
 

30
 

30 30 50 N 30
 

50 50
5

15 20 50 30 20 30 50 5

S
n

-p
p

m
 

s
S 

r-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N <\J N N N N

2
0 N N N N

5
0
0

3
0
0

1
5
0

1
5
0

2
0
0

3
0
0

S
C
O

3
0
0

3
C
O

2
0
0

3
0
0

2
C
O

1
0
0

1
0
0

2
0
0

1
5
0

2
C
O

2
0
0

5
0
0

5
0
0

2
0
0

5
0
0

2
0
0

2
0
0

2
0
0

1
5
0

5
0
0 .M

2
0
0

2
0
0

3
0
0

1
5
0 N

1
5
0 N

<1
 0
0

7
0
0

3
0
0

7
0
U

3
0
0

2
0
0

3
0
G

2
0
0

3
0
0

7
0
0

V
-p

p
m

 
s

1
0
0

1
0

0
30

0
2
0
0

1
5

0

1
0
0

2
0
0

1
5
0

1
0

0
1
0
0

2
0
0

3
0
0

1
5

0
5
0
0

30
0

20
0

30
0

2
0
0

1
5

0

2
0
0

1
5
0

3
0
0

1
5
0

1
5
0

2
0
0

1
0
0

1
0

0
1
5
0

1
0
0

1
5
0

7
0

1
5

3
0
0

3
0
0

3
0
0 50

30
0

2
0
0

30
0

50
0

30
0

30
0

50
0 50

W
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Y
-
p
p
m

S

2
0

2
0

2
0

15 3
0 15 7
0

3
0

2
0 10 7
0 3
0

2
0
2
0 30 2
0 15 5
0 15

1
5
0 3
0

7
0
5
0

1
0
2
0

2
0

5
0

5
0
2
0 2
0

2
0

1 
50
N

3
0

3
0

3
0 70 3
0

1
5 50 5
U 5
0
5
0
5
0

3
0

Z
n
-p

p
m

 
s

Z
r-

p
p

m
 

s

N N
3
0
0

2
0
0

<
2
0
0 N

<
2
0
0

<
2
0
0

<2
00
N

<2
00

<
2
0
0 N N

<
2
0
0

<
2
0
0 N

<
2
0
0 N

2
0
0

<
2
0
0 N

<
2
0
0 N N

<
2
0
0

<
2
0
0

2
0
0 N

<
2
0
0 N

<
2
0
0 N

<
2
0
0

<
2
0
0

<
2
0
0 N

3
0
0

<
2
0
0

<
2
0
0

2
0
0 N N

2
0
0 N

1
5
0

1
5
0 30

1
0
0

1
5
0 30

2
0
0

1
0
0

1
0
0 70

1
5
0

2
0
0

1
5
0

1
0
0

1
5
0

1
5
0 50

1
5
0

1 
50

5
0
0

1
5
0

1
0
0

1
5
0

1
5
0

1
5
0

1
0
0 50 50

1
0
U

1
5
0

1
5
U

3
0
0

<
1
G

1
5
0

2
0
0

1
5
0 3
U

1
5
U

2
0
0

1
5
0

2
0
0

3
0
0

1
0
0

1 
50 30

T
h

-p
p

m
 

s

N N N N N N N N N N N N N N N N N N N N N
 N N N N N N
 

N N
 N N N N
 N N N N N N N N N N N N



T
a

b
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
ro

c
ic

 
s
a

m
p

le
s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A 

la
s
 k

a
--

 c
e

n
t 

i 
n

u
e

d

S
a

m
p

le
C

u
-p

p
m

a
 d

P
b
-p

p
m

Z
n

-p
p

m
 

a
d

S
b

-p
p

m
 

a
a

A
s
-p

p
m

 
C 

m
E

Q
U

IV
 

U
A

u
-p

p
m

 
a
a

A
s
-p

p
m

 
a
a

C
d
-p

p
m

 
a

a

80
M

H
1 

52
A

 
8
0
M

n
1
 5

3A
 

80
M

H
1 

5&
A

 
S

O
M

rt
l 

6
3

A
 

8 
0 

M 
H 

1 
o 

4 
A

S
G

M
rt

l 
6

6
rt

 
80

M
H

1 
7
7
A

 
o
U

M
ri
l 

77
C

 
8 

0 
M 

H 
1 

V 
o 

A

8
0
N

C
G

5
2
A

 
8

0
N

C
0

5
2

B
 

8
G

N
S

0
1

0
0

 
8
G

N
S

0
2
4
A

 
8

0
IJ

S
3

5
3

A

C
G

A

S
U

fJ
S

lO
<

?b
 

8U
N

S
1 

U
2

0

6
Jf

JS
1
 O

iA
ao

rjs
i U

b
8
0
N

S
1
 A

6A
 

3
0
N

S
1
 5

3A
 

5
3

0

1 
5 

1 
C

1 
1 

C 
35

15
C 1 
5 

14
C

1 
1 

C 
A

C
 

45 7C
 

35
 

5C
 

3
5
 

6
5 6C

 
50

 
6C

 
1 

C 
5L 3C 9C a 

5
1 

2C

1 
5

25 1 
5

1 
5

10 10 20 1 
5

10 20 25 25 30 20 20 ID
 N

1 
5 

1
0

 
10 25 25 15 2
0 1 
5

6
0
 

50
 

55
 

S>
0 

95 55
1 

20
1 

00
1
3
0 6
0

1 
50

1
5

0 90
1

2
0

1
2
0 75 60

1 
20 45

1
2

0

1 
10

 
40

 
60

 
b5

 
85

4
0

6
0

<
2

0
 

<
2

0
 

<
2
0

(j
4
A

 
6
U

f,
S

l6
5
A

 
d
U

N
S

l6
6
C

 
8
U

T
I0

5
9
A

 
8
G

T
I0

6
2
A

8
0

T
I0

6
2

o
 

8
U

T
1
0
6
7
 

80
U

K
.O

U
9A

 
8
0
W

K
0
0
9
B

 
8

0
W

K
U

1
1

t)

1 
1 

L 
2

5
1 

b
2 

5
9
5

9
5

1 
5

1 
5

4 
5

6C

20
 

<
5 1 
5

20 1
0 15 1 
5 5

2
0 30

1 
20 80

1 
40 70 90 85

1
6
0 5

1
2

0
1

3
0

4
0

2
0

<
2

0

3u
w

K
G

1 
2

80
W

K
U

77
D

8
0

W
K

0
7

8
8

1
B

S
0

3
3

A

5C
 

3C
 

10
C

 
3C

 
45

2
0 30 20 15
5

1
0

0 35
1 

40 90 25
20

6
1
U

S
0
3
3
B

 
8

1
0

5
0

3
3

0
 

d
1
b
S

0
3
4
A

 
8
1
U

S
0
3
5
 

81
 o

S
U

4<
>

7C
 

6
5
 

5 
5 

4 
5 

2
3
C

1 
5

1 
5 5

<
5

1
0

1
4

0
1 

9
0

1
0 1
0

3
2
0

20 10
N N

2
0



Ta
bl
e 

11
1.

 
C
h
e
m
i
c
a
l
 
co
ta
 
fo

r 
ro

ck
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
 
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

8
1
d
S
0
4
4

8
1
d
S
0
4
5

o1
 D
U
0
1
3
A

31
 O
U
0
1
 o
C

31
 D
O
U
2
9
C

8 
1 
D 
U 
0 
3 
4 
A

31
 D
U
0
3
4
C

81
 O
U
0
3
4
D

31
 O
vJ

03
5b

81
 D
0
0
3
5
C

31
 D
U
J
3
5
D

81
 D
0
0
3
5
E

31
 0
0
0
3
5
F

81
 D
U
0
3
5
G

81
 D
0
0
3
5
H

81
 D
U
0
3
5
J

31
 D
U
0
3
5
K

8
1
D
U
0
3
5
L

31
 D
U
0
3
5
M

81
 D
U
O
 3
 5
N

31
 O
U
0
3
5
0

81
 D
U
0
3
5
P

31
 D
U
0
3
6
A

81
 D
U
0
3
6
D

31
 D
U
0
3
7
B

8
1
D
U
0
3
7
C

81
 O
U
0
3
7
0

81
 D
U
0
3
3
A

31
 D
UO

-S
dd

81
 U
U
0
3
9
A

81
 D
U
0
3
9
d

81
 0
0
0
3
9
C

81
 D
U
0
4
Q
A

31
 O
U
0
4
0
B

31
 D
0
0
4
0
C

81
 U
0
0
4
0
D

81
 O
U
0
4
0
E

81
 D
U
0
4
0
F

81
 D
U
0
4
U
O

81
 D
0
0
4
0
H

81
 D
0
0
4
0
I

81
 O
U
0
4
0
J

81
 O
U
0
4
0
K

81
 O
U
0
4
0
L

31
 D
U
0
4
0
M

Ld
t 

i 
U

59
 
51

59
 
51

60
 

U.
5v
 
58

60
 

1 
1

59
 
51

59
 
51

55
 
51

59
 

51
59
 
51

59
 
51

59
 
51

59
 

51
59
 

51
59
 

51

59
 
51

59
 
51

5
9
5
1

59
 

51
59

 
51

59
 

51
59

 
5 

1
59
 

51
59
 
51

59
 
51

59
 
51

59
 

51
59

 
51

59
 
51

59
 

51

59
 
51

59
 

51
59
 

51
59

 
51

59
 
51

59
 

51
59

 
51

59
 
51

59
 

51
59

 
51

59
 
51

59
 

51
59

 
51

59
 
51

59
 

51

jO
e 

L
o
n
g
 i

 t
 u
de

10 23 59 1C 31 12 12 12 12 12 12 12 12 12 12 12 12 12 1 
2

12 12 12 12 12 6 o 8 8 8 6 8 8 a 8 c o 8 a 3 5 0 0 a o 3

1 
47
 
29

14
7 

29
1 
49

 
4

14
8 

57
1 
47

 
50

14
7 

23
14

7 
28

14
7 

28
14
7 

23
14

7 
28

14
7 

28
14

7 
28

14
7 

28
14
7 

28
14
7 

28

14
7 

28
14

7 
28

14
7 

23
14

7 
23

14
7 

28

14
7 

28
1 
47
 
28

1 
47

 
28

14
7 

28
1
4
7
 
29

14
7 

29
14
7 

29
14
7 

29
14

7 
29

14
7 

29

14
7 

29
14

7 
29

1 
47
 
29

14
7 

29
1 
47

 
29

14
7 

29
14
7 

29
14
7 

29
14
7 

29
14
7 

29

14
7 

29
14

7 
29

14
7 

29
14
7 

29
14
7 

29

19 25 30 35 27 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 IV 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19

F
e
-
p
c s 5. 5.

10
. 5. 3. 3.

10
.

10
. 5. 2. 7. 7. 3. 5. 7. 5! 1 
.

5.
 

1 
5. 5. 1 

. 3. 5. 5. 5. 3. 7. 5.

10
*. 5 
. .

5. 1 
.

7.
. .

2. 5 
.

5. 1 , 5.
.

t 
.

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 1 
5

00 00 00 30 00 00 00 00 00 00 00 00 00 00 50 00 00 50 00 00 00 50 50 00 00 00 00 00 50

M 
g 
- 
p 
c 

t 
.

s 3.
00

2.
00

5.
00

2.
00

1.
0U .7
0

5.
00

5.
00

5.
00 .5
0

5.
00

2
.
0
0

.7
0

1.
00

2
.
0
J

.0
2

.5
0

.3
0

1 
.0
0

.0
5

10
.0

0
.5

0
.5
0

1 
.0

0
1.
00

10
. 
oa .7
0

.3
u

5 
.
u
O

1 
.0

0

.
1
u

2*
.O

C
.7

0
.
1
0

5
.
0
0

.5
0

1
.
0
0

.1
0

.2
0

2.
 0
0

2
.
0
J

1 
.0
0

.
7
0

2 
.O

u
.1

 5

C 
a
-
p
c
 t

 .
s 1

10
5 1 5 1 1 1

10
7 1

1 
5 7 1 2

>
2
0 1 1

10 20
1 1 1 2 2 5

20

5 3
10 10

1 2 5
10

>2
0

>
2
0 2 2

>2
0 1 5

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.7
0

.0
0

.0
0

.0
0

.5
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

. 
70

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

T
i
-
p
c
t
.

s .5
00

.3
00

. 
50

0
.5

00
.3

00

.5
00

.5
00

.5
00

.5
00

.2
00

.5
00

  
.5
00

.3
00

.5
00

. 
50
0

.0
10

.3
00

.I
CO

.5
00

.0
50

. 
50
0

.5
00

. 
10

0
.5
00

.5
00

.5
00

.5
00

.3
00

. 
50
0

.5
00

.0
70

.5
00

.3
00

.0
50

.
5
0
0

.1
00

.5
00

.0
50

.0
50

.2
00

.3
00

.3
00

.1
00

.5
00

.0
70

M
n
-
p
p
m

s

70
0

70
0

1/
00
0

5
/
0
0
0

1/
00
0

70
0

2/
00

0
3
,
0
0
0

2/
00

0
50

0

1/
00
0

70
0

2/
00

0
1/

00
0

1/
00

0 50
2/
00
0

2
/
0
0
0

2/
00

0 70

2/
00

0
1/

CO
O

50
0

70
0

70
0

70
0

70
0

20
0

70
0

70
0

50
0

2
/
0
0
0

70
0

70
0

1
/
0
0
0

50
0

70
0

50
0

2/
00
0

3/
00
0

3/
00

0
3/
00
0

>
5
/
0
0
0

70
0

20
0

A
g
-
p
p
m
 

A
s
-
p
p
m
 

A
u
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
1 
.
0

N N N N N N N N N N N

S

N fJ N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N Nl ,M N N N N N

S

Nl N N N * N Nl N N Nl N N N N N N N N N Nl N N N N N Nl N N Nl N N N N N N N N N Nl N N N N N N

8
-
p
p
m

s

10
0 20

10
0

20
0

<1
0 50

20
0

20
0 30 10 70

10
0 20 20 10
0 20 50 10 70 10

1 
/5

00 50 10 70 30 50 70 20
10

0 70 10 20 70 10 10
0 20 70 10 10 30 10
0 50 10

10
0 20



OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO U"> o O O O OOOOO OOOOO

»-r>J(\Jr- *  T- r- T-

O Z ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ Z

 o E zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz
<u a
3 a
C I </»
 r- O
*-  s:
c 
o 
u
I
I E OOZOZ ZZZOZ ZZOOO ZZZOZ ZZZZZ ZOZZO ZZOZO ZOZZO OZOOZ

-x a »- 
</» I </»

OOOOO OOOOO OOiriuiO ir»oi«Ovr> OOOOO OOOoO OOOOO OOOOO OOOOO
Ps-u">*-O»  <\ir O^.rvj r^-rvjT-T-f^- in »  Or- i/>f\jf^-»\ir>j fi»O<\ju">O i^Oorom »OOO -r\j i/> OJO-fvJ »O fl

^-rvj r- T- T- rvjr- f\j fM T- fM

OOOOO OOOO>^i OOOOO ZOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
i/> O o P  P  o«  m»  ^- p  "i O o i/>Of>-ir>p  r\ji/>mf\j>/^ mor>jf\jr>- oOfNimfM

oooOio inoooi^1 oor--oo ZOir«oz oooO«ri inminoiA in O vr> in O moozo
^-r-mp~.T- r-flOO r- v  r-«  «  fNJ

ZZZZ ZZZZZ ZZZZZ Z^ZZS: ZZZ2Z ZZZZZ ZZZZ

a 
I ">

ZZZZZ ZZZ.-^Z Z23ZZ ZZZZZ ZZZZ3 ZZZZZ

ooooo oooo aoooo oooo raooo aoooo croooo ooooo ooaoo
. . . . . ....z i.... .i..Z Z«.«. ..... ..... ..... .....

OOOOO OOOOO OOOOO JJOOOO OOOOO OOOOO OOOOO OO"DOO OC3OOO 
TTOOO TOOOO OOOOO OOTOO OOOOO OOTCTO OOOOO O^OOO OO-DOO

OOOOO O O C? O O '~3O'3OO OOOOO OOOOO 3OOOO O ~ O O O OOOOO
33333 33:333 33333 33333 33333 33333 33333 33333
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

OO CO *O oO ~O OO '^O OO ^O OO OO OO OO CO 'TO ^O OO OO OO OO ^O "O OO on OO CO OO OO CC JO ^ CO OO -O OO CO "O ^O *-O -O

365



ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ

OOOOO OOOOO
v> O m O O o tri m m r-
i  -NJ r  f\l t  '\J-i-r-

OOOOO 
mu"» m o m

OOOOO 
m v> r^» o v>

CJOOQO 
m m o IA u"»

OOOOO 
*"i m o >""i m

OOOOQ OOOOO

^_ ^- f\J

OOOOZ
oooo 
f\jf\jf\jf\j

ZOO
oo

OO
oo

ZOZOZ OZOZZ ZZZOZ OOO
ooo

ZOO
oo

OO
oo

ZO
o

I VI

c

OOOOO OOOOO OOOOO ZOOOZ OOOOO 
U^PO»  OJPO

OOOOO 
ojin «  rn r^.

OOOOO 
r\iu^inf\jm

iriOOOO OOOOO

ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZHZ ZZZZZ ZZZZ

OOOOO 
OOOWiCJ

OOOOO 
OOv»OO

OOOOO OOOOO 
OOOOO

OOOOO 
oOmOO

a u>

OOOOO
ooooo

OOOCO
ooooo

OOCOO
1/10000
r-POpjv>PO

OOOOO
ooooo

OOOOO
ooooo
rvjporviu^in

OOOOO
ooooo

OOOOO
ooooo

OOOOO
ooooo

OOOOO
ooooo

ZZZZZ ZZZZZ ZZZZZ

^- r\j T  i/^ ^- «  r\j

OOOOO OOOmO 
"\jr\jro.    

ZiAZOZ Z

"DOOOO OOOOO OOOOO 
"D'S^ZSO 
ooooo

OOOOO O3'D3"3 
ooooo

TO(t3X3<X)XJ rOoo ;OoO rO

OO.-DO~3 
33~J33 
ooooo

-OOOoonOoo

TDOOOO 
33"D3O 
ooooo

OOOOO 
OZ3Z3O3 
o o o o o

OOC3OO 
333753 
ooooci

XJrOocooO

366



I I   I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I
II I I I I -I I I I I I I I I I I I I I I tV I I I I I I I I I I I I I I I

I I -I II I I I -I >t I

6 OOOO OOO O OOO
a Z, Z Z   Z Z     Z Z:   Z Z Z Z ZZZ.Z Z Z   Z Z   Z Z Z Z   Z Z Z Z Z Z Z Z   »ZZf
ativvvv v v v v v

III I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I
III I I I v| I I I I I I I I I I I I I I I I I I I I I I I I I . I , I , I I I I I I I I I

o o z z a o o o z z z o z o o ooooo aoiii 11111 11111 i i
«  >»  (M «  ,  f\l »- r- r- »-fMfMf\|r- *- r\J | | | _ Ill-It Illll-ll

E I I I I I I I I I I I I I I I I I I I I I I I
a zzzzz ^zzzz zzzzz zzzzz zziii 11111 iliil illlt 11111

OOOOO u-»ir>u-»oO mOOOO Ov/>iriiriO Oi/>OOir> u->u">ir>OO
fO ^  CO CD i/^ ^*

<£ <_> O <C<_>^TD<_> OUJU-OX *~> V _J s; Z O Q_ <C O CD <-J O <t O <C

ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
,-> n 3 3 3 O3O33 3 3 O O O OOOO3 3O3OO OOOOO OOO33 O3OOO 3OO33

t  r  «      T^ « - «  «  t  t  r  t  r- «  «~ '     «~ t  '^ t  t  r  *  «  «  «  t  «  «  t  r» ^- i  «  i  ^. i  r  t  «  «  t  «  « 

DO ^O '-O "O OQ GO CO TO nQ OO CO CO OO ^O 3O 3O OO ^O 3O "^O OO OO no OO OO 3O *^O °O 3O ^O °O ^O OO 00 OO OO 3O OO OO OO CO OO OO OO OO

367



T
a
o
l
e
 
I
I
I
.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
r
o
c
k
 
s
a
m
p
l
e
s
,
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
,
 
AI
 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a

m
p

le

d
l 

D
U

tK
O

N
81

 O
U

O
dd

A
d
l 

D
o

O
d

d
a

81
 D

JO
.M

A
31

 D
U

G
9

1
b

d 
1 

M 
H 

0 
L 

5 
A

3 
1 

M 
H 

0 
2 

5 
b

d 
1 

M 
H 

0 
& 

2 
13

31
 M

H
0
9
5
b

d 
1 

M 
n 

0 
9 

9 
A

81
 N

S
O

 3
1 

A
81

 N
S

G
35

A
3 

1 
f J 

S 
0 

f 
1 

A
8

1
M

S
0

9
5

A
81

 f
JS

0
9
5
b

81
 N

S
O

>
3A

31
 N

51
Q

O
A

8
1
N

S
1
0
2
C

8
1
fJ

S
1
3
6
u

£
^
 

a
l.
N

S
lu

'V
A

CD ry
\ 

31
 N

S
1 

1 
2A

V*
J
 

d
lN

S
I 

12
t3

81
 N

S
1 

1 
2C

8
1
N

S
1
 1

 5
A

81
 N

S
1 

1
8
d

d
2

M
H

0
7

4
A

8
2
M

H
0
7
4
C

8
2

M
H

0
7

6
A

8
2

M
H

0
7

8
B

32
M

H
1 

O
aA

3
2
H

H
1
0
9
C

8
2

N
S

0
3

9
b

8
2
N

S
1
0
3
A

8
2
N

$
1
U

3
b

8
2
N

S
1
2
6
0

L 
a 

t 
i 

t 
a

d
e

59
 

51
 

8
oo

 
id

 
y

6
0

 
1<

j 
9

6
0

 
17

 
55

6
0
 

17
 

55

6
0
 

1 
5
8

6
0

 
1 

5
d

6
0

 
5
2
 

5
3

oO
 

1
3
 

19
6
0
 

11
 

37

6
0

 
1

1
7

6
0

 
0 

5
7

6
0

 
58

 
4
2

6
0
 

54
 

34
6
0
 

54
 

34

6
0
 

53
 

45
6
0
 

5
4
 

12
6

0
 

22
 

4
0

6
0
 

10
 

22
6
0
 

13
 

5u

6
0

 
17

 
4

0
6

0
 

1 
7 

4
3

6
0

 
17

 
4
0

6
0

 
17

 
55

6
0

 
1
6
 

35

6
0
 

33
 

5
6
0
 

3
3
 

5
oO

 
21

 
5
9

£
0

 
22

 
32

oO
 

52
 

9

6
0
 

5
2

 
1

6
6
0
 

51
 

6
01

 
2 

4
5

61
 

2 
4
5

59
 

5
9
 

10

L
o

n
g

it
u

d
e

1
4

7
 

2
9

 
19

1
4

4
 

3
4
 

4
9

1 
44

 
3
4
 

4
9

1
4
4
 

35
 

25
1 

44
 

35
 

25

1
4
8
 

18
 

2
3

1 
4

8
 

1
8
 

2
3

1
4

6
 

3
6
 

o
1 

44
 

33
 

2
8

1 
44

 
3

6
 

4
0

1
4

7
5

5
 

4
1
4
8
 

6
6

1
4
7
 

4
0

 
4
6

1
4
6
 

4
0
 

2
1 

4
6
 

4
0

 
2

1
4

6
3

6
 

0
1 

4
6
 

3
6

 
5

0
1

4
4

 
39

 
15

1
4
4
 

3
5

 
2

0
1

4
4

3
2

 
0

1
4
4
 

3
3

 
0

1
4

4
 

3
3
 

0
1
4
4
 

3
3
 

0
1

4
4

 
3

3
 

56
1

4
4

 
32

 
3

7

1
4
7
 

4
4
 

12
1

4
7

 
4

4
 

12
1

4
7

3
7

 
0

1
4

7
 

4
0

 
12

1
4
6
 

33
 

55

1
4
6
 

3
3
 

2
8

1
4
6
 

3
2
 

3
0

1
4

7
1

7
 

3
1

4
7

1
7

 
3

1 
44

 
22

 
3
0

F
e

-p
c
 t

 .
S

1
0
.0

0
7
.0

0
7

.0
0

7
.0

0
5

.0
0

2
.0

0
5
.0

0
5

.0
0

7
.0

0
7

.0
0

1
0

.0
0

5
.0

0
7

.0
0

2
.0

0
5
.0

0

7
.0

0
7
.0

0
5

.0
0

1 
.0

0
7
.0

C

7
.0

0
5

. 
C

O
3

.0
0

2
.0

0
5
.0

0

. 
'0

5
.0

0
2
.0

0
5
.0

0
1
.0

0

2
.0

0
2

.0
0

3
.0

0
.7

0
2

.0
0

M 
g 
- 

p 
c 

t 
.

s 7
.0

0
2
. 

(J
O

2
.0

L
J

2
.0

0
2
.0

0

.7
u

2
.0

0
2
.u

O
5
.0

0
2

.0
0

1
0

.0
0

1 
.0

0
3

.u
O

.5
0

1 
.0

0

1
0

.0
0

3
.0

0
2
.u

J
.3

0
2
. 

(J
O

2
.0

0
2
.0

0
2

.0
0

.i
O

1 
.5

0

.2
0

2
.0

U
.7

0
2
.0

0
.5

0

1 
.0

0
.7

0
3
.0

0
.7

0
1 

.O
u

C
a
-p

c
 t
 .

s 5
.0

0
2

.0
0

1 
.0

0
2
.0

0
1 
.0

0

1 
.0

0
1 

.0
0

.5
0

2
.0

0
1 

.0
0

5
.0

0
.2

0
2

.0
0

2
.0

0
.1

0

5
.0

0
2
.0

0
3

.0
0

2
0

.0
0

2
.0

0

2
.0

0
1 

.5
0

1 
.0

0
1 

.0
0

1 
.5

0

.5
0

2
.0

0
.5

0
3
.0

0
.3

0

.3
0

3
.0

0
2
.0

0
.2

0
5

.0
0

T 
i-
p
c
t 

.
s .5

0
0

.7
0
0

.5
0

0
.5

0
0

.5
0
0

.2
0
0

.3
0
0

.1
5
0

.5
0

0
.5

0
0

.7
0
0

.2
0

0
.7

0
0

.3
0

0
.5

0
0

.5
0
0

.5
0

0
.7

0
0

.1
0
0

1 
.0

0
0

1 
.0

0
0

.5
0
0

.3
0

0
.3

0
0

.7
0

0

.0
5

0
.5

0
0

.2
0
0

.3
0
0

.1
 5

0

.1
5

0
.1

5
0

.2
0
0

.0
3

0
.3

0
0

M
n
-p

p
m

s 1 
,5

0
0

3
,0

0
0

1
,5

0
0

3
,0

0
0

1 
,0

0
0

5
0

0
5
0
0

1 
,0

0
0

2
,0

0
0

3
,0

0
0

1
,5

0
0

5
0

0
1 

,0
0
0

5
0
0

7
0

0

1 
,5

0
0

1
,5

0
0

1
,0

0
0

2
,0

0
0

2
,0

0
0

3
,0

0
0

2
,0

0
0

3
,0

0
0

1
,0

0
0

1
,5

0
0

1
5
0

1
,5

0
0

5
0
0

1
,0

0
0

3
0

0

1 
,0

0
0

5
0
0

2
,0

0
0

2
0

0
3

0
0

A 
g
-p

p
m

S

N N N N N N N N N N N N N N N N N N N
< 

.5 .5
< 

. 
5

< 
.5

< 
. 

5
.5 N N N N

<
.5 N N

< 
.5 N N

A
s
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u

- 
p

p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

8
-p

p
m

' 
S

5
0

2
0

1
0
0 5
0

5
0

1
0

2
0

<1
 0 2
0 5
0

1
0

2
0

3
0

5
0

1
5

0 1
0

5
0

1
0

2
0

3
0

2
0 1
5

2
0

3
0

7
0

<1
 0

<1
 0

<1
 0

0
0 1 

5

0
0 1
0

1
0

1 
5

2
0

0
-
-
0
r
c
 a
 
T
u
r
b
i
d
i
t
e
s

8
0
C
E
2
3
2
 

8
0
C
E
2
3
4
 

8
0
C
E
2
5
7
 

8
0
C
E
3
4
5
 

8
0
C
6
4
A
2

6
0
 

4 
20

60
 

4 
10

6
0
 
1
7
 
2
5

6
0
 
2
0
 

3
O
U
 
47
 
4
5

1
4
7
 
22

 
30

1
4
7
 
2
0
 
55

1
4
7
 
2
3
 
2
6

1
4
7
1
3
 

7
1
4
6
 

1 
5 

5
0

5
.0

0
5

.0
0

3
.0

0
2

.0
0

3
.0

0

1
.0

0
1 

.5
U

1 
.0

0
.7

0
1 
.5

0

.5
0

.2
0

.1
0

. 
15

1 
.5

0

.5
0
0

.5
0
0

.5
0

0
.3

0
0

.5
0
0

1 
,0

0
0

1
,0

0
0

3
0

0
1

5
0

5
0

0

N N N N N

3
0
5
0

5
0 3
0

1 
5



T
a

b
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
a
a
ta

 
fo

r 
ro

c
k
 

s
a

m
p

le
s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t*

 
A

I 
a
s
k
a
~

c
o
n
ti
n
u
e
a

S
a
m

p
le

3 
a

-p
p

i-
 

s
B

e
-p

p
m

 
s

CO

a 
1 o

 u
 G 

A o
 N

8 
1 

0 
U 

0 
j 

S 
A

81
 O

U
O

dS
B

d1
 U

O
G

S
H

 A
a 1

 o
 o

 o 
k> i

 o

8
1

H
H

U
2

5
A

81
 M

H
0

2
5

d
& 

1 
M 

h 
0 

8 
2 

b
81

 M
H

O
 9

5
0

81
 M

H
3
9
9
A

81
 N

S
0
3
1
 A

b
l 

N
S

G
3
5
A

8
1

N
S

0
7

1
 A

81
 N

 S
0
9
5
A

a 1
 N

 s 
o v

 5 
a

d
l 

N
bG

'V
dA

8
1
 N

S
1
U

O
A

81
 N

S
1
U

2
C

31
 U

S
 1

 u
o

B
8

1
N

S
 1

G
9A

8 
1 

f J 
S 

1 
1 

2 
A

81
 M

S 
1 

1 
26

81
 N

31
 1

2C
81

 N
il
 1

 5
A

81
 N

S
1 

1 
8

0

3
2
M

H
0
7
A

A
8

2
M

H
G

7
A

C
d

2
M

H
0

7
o

A
8

2
fl
H

0
7

8
d

J
2

M
H

lu
a

A

8
2

M
H

1
0

9
C

6<
f N

S
0
3
9
u

8
2

U
S

1
0

3
A

8
2

N
S

1
U

3
6

8
2

N
S

1
2

6
0

7
0
0

5
0
0

1 
,0

3
0

7U
O

1 
,0

0
0

7
0

0
7
0
0

2U 5
0

1 
,0

0
0 7
u

7
0
0

1 
,0

0
0

5
0

0
1 
,0

0
0 2U 7

0
0

5
0

<
2

0
1

0
0

1
5

0
2

0
0

3
0
0

2 
JO

7
0

0

1
5

0
1

5
0 ,'0

1
5

0
20

U 2
0 3
0

1G
O

1
5
0

2
0

N
1 

.0
1

.0
1

.0
1

.0

1
.0

1
.0 N N

1
.0 N N

1
.0

1
.0

1 
.0 N

1
.0

<1
 .

0 N
<

1
.0

1 
.0

<
1
.0

o
.u

<1
 .

0
1

.5

3
.0 N 1
.0

O
.I

)
1

.0

<1
 .

0
1

.0
<

1
.0

<
1
.0 N

8
0
C

E
2
.5

2
 

8
0

C
E

2
.5

A
 

3
0
C

E
2
5
7
 

8
0

C
E

3
«

o

1 
,0

0
0

1 
,1

)3
0

5
0
0

3
u
u

7
0

0

1
.0

 
1

.0
 

1
.0

 
1

.0
 

1
.U

6 
i-
p
p
m

 
s

N
 N N
 

N N N
 

N
 

N N
 

N N N N N N N N N
 

N N N
 N N

C 
d

- 
pp

m
s

N N N N N N N N N N N N N N U N N N N N N N N N N (4 u N N N N N N N N

0
--

0
rc

 a

N N N U N

C
o

-p
p

m
s

7
0

5
0

5
0

5
0

5
0

1 
5

2
0

1
5

7
0

3
0

7
0

1
5

2
0 5 5

5
0

3
0

bO
7

5
0

5
0

3
0

3
0

2
0

3
0 N

3
0

1
0

5
0

1
0

1
5

1 
5

3
0 5

2
0

T
u
rb

id
it
e
s

1
0

1
0

1
0

1
0

2
0

C 
r-

p
p
m

s

1
0

0
1 

5
0

1 
5

0
1 

0
0

1 
5
0

5
0

1
0
0 7
0

1
0

0
1

0
0

1
,0

0
0 7
0

1
5

0
1

0
0

2
0

0

7
0

0
2
0
0

2
0
0

<
1

0
1
0
0 3
0

1
0

0 5
0

5
0

1 
0

0

1
0

1
0

0 5
0

3
0

0 3
0

5
0

5
0

5
0

0 2
0

1
0
0

--
c
o

n
 t
 i
 n

u
e

d

2
0
0

1 
5
0

1 
0
0

7
0

1
0
0

C 
u
-p

p
m

s

2
0

0
1

0
0 50 30 2
0 7

1
0 30 50

1
0

0 30 30
1

0
0 20 30

1
5

0 3
0

1
5

0 5
1
0
0

3
0
0

1
5

0
1
0
0

7
0

1
0

0 7
2
0 5

5
0

5
0 <5 30

1
0

0 7
1

0
0 1
5 30 1 
5

1
5

3
0

L
a
-
p
p
m

S

N N N N N

2
0

2
0 N N N N N N

2
0 20

N
20
N N N N N N N

<
2
0 N N N N
5
0 N N N N N

5
0

3
0 N N

<
2
0

M
o
-
p
p
m

s

7 N N N N N N N N N N N N N N N N N N N

I 
N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

S

N N M N N N N N N N N N N N N N N N M N N N N N N N N N N N N N N N M N N N N N

N 
i-
p
p
m

s

N N M N N N N N N N N N N N N N N N M N N N N N N N N N N N N N N N M

7
0

7
0

1
0
0

1
0
0

1
0
0

2
0
5
0
5
0
7
0

1
0
0

1
5
0 5
0

5
0
2
0

2
0

1
0
0

1
0
0
7
0

15 7
0

5
0

7
0 5
0

50 5
0

<5 5
0

3
0

1
0
0 1
0

2
0 3
0

1
0
0
3
0
2
0

5
0

3
0

5
0

3
0

3
0



T
a
b
l
e
 
II

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
r
o
c
*
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
AI

 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

CO -s
i o

S
a
m
p
l
e

31
 O

U
C

K
O

N
 

31
 D

U
O

oa
A

 
81

 O
U

O
ttd

b 
81

 D
u
O

vl
 A

 
81

 O
U

O
V

 1
u

8 
1 

M
M

 0
 i
 5

 A
 

8 
1 

M 
h 

0 
i 

5 
d 

81
 M

H
0
3
2
B

 
81

M
H

O
Y

5B
 

81
 M

H
0

9
9

A

8 
1 

N 
S 

U 
3 

1 
A 

81
 N

S
0
3
5
A

 
8

1
N

S
0

7
1

 A
 

81
 N

S
09

t>
A

 
31 8
1
N

S
O

V
8
A

 
81

 u
b

1
 u

U
A

 
8

1
N

S
1

0
2

C
 

<5
1N

S 
1
0
o
b
 

5 
1 

N 
S 

1 
u 

v 
A

8 
1 

N 
S 

11
 2

 A
 

8 
1 

N 
3 

1 
1 

1 
6 

81
 U

S
 1

1 
2C

 
81

 N
S

1 
1 

5A
 

81
 ;

JS
1

1
&

8

6 
2 

H 
H 

U 
7 

<. 
A 

8
2
M

H
0
7
4
C

3
2

M
H

U
7

8
B

 
3
2
M

H
l(
j«

iA

8
2
N

$
0
3
9
d
 

8
2
N

S
1
 J

3
A

 
8

2
N

S
1

0
3

6
 

8
2
N

S
1
2
6
D

W
U

C
E

23
2 

6
U

C
t2

3
A

 
<

Ji
JC

£2
57

P
 b

 -
 p

 p
 (.

1

N
1

0 30
0

0 30 1 
5

20
N N

0
0 2
0 20 30 1
0 30 N

20
 

0
0 N 

0
0

O
U

 
0
0
 

<
1

0 fj 
0
0 N

 N
 

14

1
0
 

3
0 N

0
0

0
0 N N

21
) 

1 
5 

15
 

1U
 

2
0

S 
c
-p

p
m

 
s

3D
 

30
 

30
 

30
 

20 1
0 10 10 30 30 5
0 10 20 1
0 30 50 30 30
7

30 50 20 20 15 20

5
20 10 30 10 10

 
10

 
20

 
<5

 
20 20 20 15 10 20

S 
n

- 
pp

m
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N a N N N N N N N

0
--

0
 r

e
 a

U N
-

N N N

S 
r-

p
p

m
S

3
0

0
5

0
0

5
0
0

7
0
0

7
0

0

2
0

0
2

0
0 N N

7
0
0

3
0

0 N
5

0
0 N N N

3
0
0

2
0

0
2

0
0

2
0
0

2
0

0
2

0
0

0
0
0

0
0
0

1 
5

0

1
0
0

2
0
0

1 
0
0

3
0

0
1
0
0

0
0
0

1 
0
0

2
0
0

5
0

0
<1

 0
0

T
u

rb
 i
 d

 i
 t

5
0

0
3
0
0

1
0
0

1
0

0
5

0
0

V
-p

p
m

s

3
0
0

3
0

0
3

0
0

2
0

0
2
0
0

1
0
0

1 
5

0
1

0
0

3
0

0
2

0
0

3
0

0
1

5
0

2
0
0

2
0
0

3
0
0

5
0
0

3
0
0

2
0
0 7
0

2
0
0

5
0
0

2
0
0

2
0

0
2
0
0

3
0
0 1
5

2
0

0
1

0
0

1 
5
0

7
0

1
0

0
1
0
0

1 
50 1
5

7
0

e
s
--

c
o

n
 t
 i

 n
u

e
d

2
0

0
2

0
0

1
5

0
1

0
0

1
0
0

W
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Y
-
p
p
m

S

30 5
0 30 70 20 15 15
N

30 70 50 10 30 30 2
0 30 50 30 20 30 50 20 20 15 30 30 30 1 
5

20 10 1 
5

15 20
N

20 20 15 10 15 20

Z 
n
-p

p
m

Z
r-

p
p
m

 
s

<
2
0
0

<
2
0
0

2
0
0

<
2
0
0

<
2
0
0 N N

<
2
0
0

20
0

<
2
0
0

<
2
0
0 N N N N N N N N N N N N N N N N N N N N N N N N

7
0

2
0
U

20
0

30
0

15
0 7(
J

70 30
10
0

30
0 70 70

2
0
0

10
0

20
0

10
0

2
0
0

10
0 20

10
0

15
0

10
0

10
U 70

10
0 70 50 70 50 70 50 50 20 30 50

N N N
<

2
0

0
 N

30
0 

20
0'

 

20
0 

10
0 

15
0

T 
h
-p

p
m

 
s

N
 N
 

N
 

N
 N N
 

N
 N N
 

N N
 N N
 N
 

N N
 

N N
 N N N N N
 

N
 N N N
 N N
 

N N
 

N
 

N N N



{X 00 CO CC Co
OOOOC

mmmmm

CO 01 00 CC CO CO Oc CO Oo CC CO Cu 00 (X 00 O.
r\j rv ru iv IV rj ixi ru IV rv< _ __._._» _*
22222: 22222 2 S T. Z: 2 z:
t/-, <si in ts> 3- x :r z i n. to
-.-j-.^ . -«oooo

00 00 CO 00 00 
_. ._> ._.
2 2 2 Z 2
</> t/> i/> c/i i/>
cjoooo

Oc 00 (A CO Uu 
 »_»_»_ _»
23222
zzzoix 
cooc-o

<->WlGOO O O O n

-O o>   ' L*
v/cnwi00 C O <-. C

O--»OOO-* 
OOOV/-O

II 
I- I

I I I I I

II
; ;

I «'
I- 1I II I I I II I I -» -» - « I « I «

   i i

22222IT I: I I I 
I I I I I

I I 
I I

ZZZZZ222222222222222
Oi TJ "D 

3

,.,,.,, 
i, |- J, J, |tn wi 2 Z 2

r |f IV 
.1-1

I I
II

o> I
bl t> 

ID

2222I I 
I II I I I I

I I I I I 
I I I I I

~ I I 
I I

I I I 
I I I

I I 
I I



T
a
o
l
e
 
II
I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
j
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 

A 
I 
a
s
k
a
-
-
c
o
n
t
i
n
u
e
a

La
 1
1
t
u
d
e

L
o
n
g
i
t
u
d
e

S
G
O
U
0
1
9
A

8
0
0
U
0
2
U
A

80
 D
 U
G
2
G
U

8
G
D
U
0
2
1
 A

8
0
D
U
Q
2
1
 b

8
0
D
U
J
2
2
A

3
G
D
U
U
2
3
A

8
0
D
U
0
2
4
A

8
0
0
G
0
6
3
A

8
0
0
0
0
7
3
A

8
0
H
H
0
0
6
A

S
O
M
h
O
G
o
O

d
O
H
H
0
0
7
A

dG
MH
OO
Vt
i

3
0
M
H
0
1
G
A

8
0
M
H
G
1
 7
A

8
0
M
H
0
2
9
A

8
0
H
H
0
5
G
A

8G
,1

ri
03

1 
A

£
0
 

8
0
M
H
0
3
3
A

C
^
 

8
0
M
H
0
3
4
A

C
v
 

8
0
M
H
G
5
0
A

8
0
M
H
G
4
7
A

80
f1
H0
51
C

3
0
M
H
G
o
4
A

8
G
M
H
0
6
7
A

80
 H
H 
Jo
 P
A

8
0
M
H
0
7
G
A

3
0
M
H
G
7
2
A

8
0
M
H
0
7
4
A

30
Mr

lG
75

A
8
0
M
H
0
7
9
A

8
G
H
H
0
8
2
A

8
0
M
H
0
8
5
A

8
0
M
H
0
8
0
A

80
.'
1H
10
3A

8
0
H
H
1
 1

 7
A

8
0
N
H
1
 1
9
A

8
U
M
H
1
 2
1 
A

8
0
H
H
1
 2
5A

i 8
0
M
H
1
2
7
A

8
0
N
H
1
2
9
A

80
I1

H1
 3
0A

8
0
M
H
1
 j
fa

A
3
0
M
H
1
 4
2A

3
9

6
U oO £0 60 60 60 60 60 60 60 60 oG 63 60 60 60 o
O 60 60 60 60 60 60 59 60 60 60 60 60 60 60 60 60 oO C
D

6
0

6
0 60 cC 60 60 60 60 60

59
2 2 7 7

1 
G

1 
3

12 1 
0

44

2 2 1 G G

1 
4

1 
3

24 24 2C 1 
8 5

10 25 51

3
18 21 20 25 20 19
0 0 0

22 40 41 42 43 44 44 44 t>
7

57

23 32 32 57 57 58
5

31 40 35 40 40 20 25 19 20 55 4
0 8

4o 53 5d 4o 25 43 47
5

42 1 
1 0

40
5

47 57 42 33 30 28 1 
J 23 21 56 43
3

44

1
4
8

1 
4
3

1
4
8

1
4
8

1
4
8

14
3

14
8

1
4
8

1
4
7

14
6

14
7

14
7

14
7

1 
47

1 
47

14
7

14
8

14
3

14
5

14
d

14
3

14
7

14
7

1 
4o

1 
47

1 
47

14
8

14
8

14
8

14
8

1 
47

14
7

14
7

14
7

14
7

1 
46

1
4
6

1 
4
6

1 
46

1 
46

14
6

14
5

1 
46

14
7

1 
47

25 24 24 24 24 23 22 1 
5

12 1 
3

49 49 51 53 56 29
8

1 
4

10
7 4

57 44
5

42 31 12 12 10
6 0 1

20 18 1 
7

30 12 10
9 5 3

58
1 2 0

49 45 45 51 51 33 55 11 1 
1

21 30 30 18 56 8 50
4

25 1 
5

10 20 40 48
0

42

2
30 40 24
0 3

23 20 22 1 
5

34 3
h

44
2

20 15 48
U

16 35

F 
e

-p
c
 t

 .
s 5
.0

0
5
.0

0
5
.0

0
5

.0
0

3
.0

0

.3
0

5
.0

0
3
.0

0
3

.0
0

3
.0

0

5
.0

0
2

.0
0

3
.0

0
3
.0

0
3
.0

0

2
. 

G
O

3
.0

0
3

.0
0

3
.0

0
5

.0
0

7
.0

0
5
.0

0
5

.0
0

3
.0

0
3
.0

0

2
.0

0
5
.0

0
3
.0

0
5

.0
0

3
.0

0

3
.0

0
3

.0
0

2
.0

0
2

.0
0

1
.5

0

2
.0

0
2

.0
0

3
.0

0
2

.0
0

3
.0

0

2
.0

0
2

.0
0

3
.0

0
2
.0

0
3
.0

0

M
y
-p

c
t 

.
s 1
.5

0
1 

.5
0

1 
.0

0
1
.5

0
1 
.0

0

.1
 5

1 
.5

0
1
.5

U
1
.0

0
2

.0
0

1 
.0

0
1 

.5
0

1 
.O

U
1 

.0
0

1 
.5

0

.7
0

1 
.0

0
1 

.5
0

1 
.0

0
2
.0

0

2
.0

0
1
.5

0
1 

.5
0

1 
.5

0
1 
.0

0

1 
.0

0
2
.0

U
1 

.0
0

1 
.5

0
1 
.0

0

1 
.5

0
1

.5
0

1
.0

0
1 

.0
0

.7
0

.7
0

1 
.0

0
1 

.0
0

1
.5

0
1 

.5
U

1
.5

0
1
.5

0
1 

.5
0

1 
.0

0
1 

.5
0

C
a
-
p
c
t
 .

s 1 1 1 1 2 1 1 1 1 1 1 1 1 1

.5
0

.5
0

.5
0

.5
0

.
0
0

.
2
0

.3
0

.
5
0

.2
0

.
5
0

.1
0

.
5
0

.
5
0

.2
0

.
0
5

.
0
0

.
0
0

.
3
0

.
5
0

.
1
5

.0
0

.3
0

.
3
0

.7
0

.1
 5

.5
0

.5
0

.
7
0

.7
0

.0
0

.2
0

.7
0

.
1
5

.
1
5

.1
 5

.1
5

.
0
0

.5
0

.
5
0

.0
0

.
5
0

.
5
0

.5
0

.
7
0

. 
70

T
i
-
p
c
t
.

s .
5
0
0

.
5
0
0

.
5
0
0

.
5
0
0

.
5
0
0

.
0
7
0

. 
50
0

.
5
0
0

.
5
0
0

.
5
0
0

.
3
0
0

.
3
0
0

.
5
0
0

.
3
0
0

.
5
0
0

.
3
0
0

.
5
0
0

.
5
0
0

.
5
0
0

.
7
0
0

1 
.
0
0
0

.
3
0
0

.
5
0
0

.
3
0
0

.
3
0
0

.
3
0
0

.
5
0
0

.
3
0
0

.
5
0
0

.
5
0
0

.
5
0
0

.
5
0
0

.
2
0
0

.
2
0
0

.
3
0
0

.
3
0
0

.
3
0
0

.
3
0
0

.
3
0
0

.
5
0
0

.
5
0
0

.
3
0
0

.
5
0
0

.
3
0
0

.
3
0
0

H
n
-
p
p
m

s 1
/
0
0
0

1
/
5
0
0

1
/
0
0
0

2
/
0
0
0

1
/
5
0
0 70

1
/
5
0
0

1
/
0
0
0

20
0

50
0

1
/
0
0
0

5
0
0

50
0

15
0

3
0
0

50
0

70
0

1
/
0
0
0

7
0
0

2
/
0
0
0

1
/
5
0
0

1
/
0
0
0

3
0
0

50
0

3
/
0
0
0

1
/
0
0
0

7
0
0

70
0

7
0
0

30
0

3
0
0

5
0
0

3
0
0

3
0
0

3
0
0

2
0
0

5
0
0

1
/
0
0
0

5
0
0

7
0
0

50
0

5
0
0

50
0

5
0
0

50
0

A
g
-
p
p
m
 

s

N N N N .5 N N N N N N N N N 
1 
.5 N N N N N N N N N N N N N N N N N N N N .5
 

N N

A
s
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m
 

s

20 30 30 50 20

N
70

 
50
 

20
 

20 15 10 10 30 50 15 30 20 70 50 20 10 30 30 50 15 50 20 50 50 50 30 30 30 15 15 10 20 15 10 30 20 30

'J )
 

I i

J



T
a
b
le

 
i
l
l
.
 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
ro

c
* 

s
a

m
p

le
s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A

la
s
k
a

 c
o

n
ti
n

u
e

a

S
a

m
p

le
B 

d
-p

p
m

s
b 

e
-p

p
m

s

8 
0 

D 
0 

0 
1 

9 
A

8
0
D

U
0
2
0
A

3
G

D
U

0
2

0
B

8
G

O
U

0
2

1
A

6
0

D
U

0
2

1
B

6
G

D
U

G
<

^A
8

0
D

O
G

^3
A

8
0

D
0

0
2

4
A

8
0
0
0
0
6
 J

A
8
0
D

0
0
7
3
A

S
O

M
H

O
O

oA
S

O
M

riO
O

oU
8
0
M

H
0
0
7
A

8G
M

H
O

G
9B

3G
M

H
G

1G
A

3G
M

H
G

1 
?A

8
G

M
H

0
2
9
A

30
M

H
G

3G
A

3 
0 

M 
H 

G 
3 

1 
A

8
0
M

H
0
3
3
A

3
G

M
H

0
3
A

A
8
0
M

H
G

3
6
A

S
G

M
H

G
'ii

'A
3 

0 
M 

H 
3 

5 
1 

C
80

M
H

 J
O

A
A

3
0

M
H

0
6

/'A
8 

0 
M 

H 
0 

o 
9 

A
3
0
M

H
0
7
G

A
8

0
M

H
O

/'2
A

8
0

H
H

0
7

4
A

3
G

M
H

0
7
5
A

8
0

M
H

0
7

V
A

8
0
M

H
0
8
2
A

3
0
M

ri
G

4
5
A

3G
M

H
G

cs
6A

8
0

M
H

1
0

3
A

80
M

H
1 

1 
7A

8
0

M
H

1
 1

9A
80

M
H

1 
21

 A
8

0
M

H
1

 2
5

A

30
M

H
1 

d
7

A
3
G

H
h
1
 2

9
A

8G
K

H
1 

3G
A

d
O

M
H

l 
5
6
*

8 
0 

M 
H 

14
 2

 A

1 
/O

C
Jl

i
1 

/O
D

D
1 

/O
O

O
70

G
1
/5

'J
O

5
0

0
1 

/5
G

G
1 

/O
O

O
1 

/O
O

O
7G

O

3G
O

5
0
0

3
0
0

5J
O

5G
O

7G
O

1 
/O

O
O

7G
G

1 
/O

JG
1 

/O
O

O

1
5

0
5G

O
7J

O
1/

O
G

O
5
0
0

5G
O

1 
/u

O
O

7
0
0

1 
/G

O
G

7G
O

7
0
0

1 
/O

O
O

5
0

0
5
0
0

5
0
b

7
0

0
5

0
0

1 
/5

0
0

1
/5

0
0

2
/O

O
G

1 
/O

O
O

7
3
0

1 
/O

O
O

1 
/O

O
O

1
/0

0
0

<
1
.0

1
.5

1
.0

1
.5

1
.0 N

1
.0

1
.5

1 
.0

<
1
.G

<
1

.0
1 

.0
1

.5
<

1
.0

1
.5

1
.0

1
.0

1
.0

1
.0

1
.0 N

1 
.0

1
.0

1
.G

1 
.0

<
1
.0

1
.G

1 
.0

1
.0

<
1

.0

1 
i.
o

1
.5

1
.5

1 
.0

0
.0 1
.0

1 
.0

<
1

.0
1

.5
1

.5

1
.5

1
.0

1 
.5

1 
.5

1
. 

5

B 
i-
p
p
m

 
s

N
 N N N N N N
 

N
 

N
 

N N
 

N N fj N N N
 

N N
 N N
 

N
 

,N
 

M U N
 N N N N N N N N N N N N

C 
d 
- 

p 
p 

in
s

N N N N N N N IM N N N N N N N n U U N N N N N N N h N N N N N N N N N N N N N fj N N U 14 N

C 
o

-p
p

in
s

1
0

2
0

1 
5

1 
5 7 N

<
5

1 
5

1 
5

3
0 7 7

1 
5

1 
5

1
0 5 7

1
0 7

2
0

5
0

1
0

2
0

2
0 7

1
0

2
0

1 
5

3
0

1 
5

1
5

3
0

1
0

1 
5

2
0 7

2
0

3C 1
5

3
0

2
0

1 
5

3
0

2
0

2
0

C 
r-

p
p
m

 
s

1 
0
0

1
5

0
1 

0
0

1
0
0 7
0

1 
5
0

1 
0

0
1

0
0

1
5

0 7
0

7
0

1 
0
0

1 
5

0
1

0
0 5
0

7
0

1 
0
0

1
0

0
1 

5
0 20 70

2
0
0

1
0

0 7
0

7
0

1 
5

0
1 

0
0

1
0
0

1
0
0

1 
5
0

1 
0

0
7

0 50 7
0

1 
0
0 50 7
0 7
0

1 
5

0

1
0

0
1

0
0

1 
5
0

1 
0
0

1
0

0

C 
u
-p

p
m

s

2
0 50 30 50 20 <5 50 50 15 50

1 
50 50

1
5
0 20 7
0 15 1
0

15 1
0 30 50 30 50
5

20 1
5

7
0

1
0

3
0

3
0 30 50 2
0 1
5 10

7
5

0
1
0
0 5
0

5
0

20 20 30 50 30

L
a
-
p
p
m

s

30 30 30 30 30

N 50 30 30 20 20
N

20 20 30 30 20 30 30 20

N
30

<2
0 2U 20

<2
0 20 20 20 20 20 20 20

<2
0 20 20 20 50 50 30 20 50 50 20 20

M
o
-
p
p
m

s

N N N N N N 5 N N N N N N N N N N N N N N N N N
<5

N N N N N N N N N N N N 5 N N N N 5 N
20

Nb
-p

pm
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
i-
p
p
m

 
s

3
0 50 50 50 30

N
15

 
50

 
30

 
50 3
0 30 70 50 30 20 20 50 30 70 3
0

5
0

5
0

5
0

3
0 30 30 20 30 30 50 50 30 50 30 3U

 
30

 
30

 
20

 
50 30 30 50 30 30

J



T
a
b
l
e
 
II
I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
y
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m

p
le

8
0
0
U

0
1
9
A

 
8
0
D

U
U

2
U

A

o
O

D
U

0
2

1
 A

CO -s
i

8
0
D

U
0
2
2
A

8
0

8
0

D
U

0
6

3
A

 
8

0
0

U
0

7
8

A

8
G

M
H

0
0
6
A

 
8
0
M

H
O

Q
6
Q

 
8
G

M
H

O
U

7
A

 
8
0
M

H
O

U
9
d
 

8
0
M

H
0
1
0
A

8
0

M
H

0
1

 7
A

 
8

0
M

H
0

2
9

A
 

8
0

M
H

0
3

0
A

 
8

0
M

H
O

 5
1 

A 
8

0
M

M
0

3
3

A

8
U

M
H

Q
3
4
A

 
d

O
M

n
0

3
6

A
 

8
0
M

H
0
4
7
A

 
8

0
H

H
0

3
1

C

8
U

M
rt

U
u
7
A

 
8
U

M
H

Q
6
V

A
 

3
0

M
H

0
7

G
A

 
3G

M
H

U
 7

2
A

 
8

U
M

H
0

7
4

A

8
0

M
H

O
 7

5
A

 
8

0
M

H
0

7
9

A
 

3
0
M

H
O

<
J2

A

8
0
M

H
0
8
6
A

8
0

M
H

1
U

3
A

 
d

O
M

H
l 

1 
7 

A 
8

U
M

H
1

 1
9

A
 

8
0

M
H

1
 2

1 
A 

8
0

H
H

1
 2

5
A

8
0

M
H

1
 2

7
A

 
3

0
M

H
1

2
9

A
 

8
0

M
H

1
 3

0
A

 
8

0
M

H
1

 3
6

A
 

8
0

M
H

1
 4

2
A

P
 D

- 
p
p
. 1

1

s

20 20 30 2
0

1
5

0
0 2
0

1 
5

1 
5

2
0

1
0
 

0
0

 
<

1
0 1
0

0
0 1 

5
1
0 1
5

0
0 1
0

2
0 30 1
0

1 
5

30 20 20 30 30 30 1 
5

1
5

1
5 20 30 20 1
5 20 30

 
15

 
3U

 
20

S
b

-p
p

m
 

s

N N n N N

S 
c
-p

p
m 1 

5
3

0 20 20 20

N
50

 
30

 
20

 
30 10 1

0
1
5 20 20

7
1
5 20 1
5 3
0

5
0 10 3
0 20 15 15 30 20 20 30 2
0 30 1
5 1
5 20 1
5

1
5 20 20 30 2
0 20 30 20 30

S 
n

-p
p

m
s

S 
r-

p
p
m

s

N N N N N N N N N N N N N N N N N N N N n N N N N N N N N N N N N N n N N N N N M N N N N

3
0
U

3
0
0

5
0
0

3
0
0

5
0
0 N

2
0
0

2
0
0

3
0
0

3
0
0

0
0
0

1
0
0

1
5
0

1 
50
N

2
0
0

5
0
0

3
0
0

5
0
0

1
0
0

1
0
0

2
0
0

3
0
0

5
0
0

3
C
O

3
0
0

3
0
0

3
0
0

3
0
0

3
0
0

2
0
0

2
0
0

2
0
0

2
0
0

3
0
0

2
0
0

3
0
0

5
0
0

5
0
0

S
C
O

1 
/
O
O
O

5
0
0

3
0
0

3
C
O

3
0
0

V
-p

p
m

 
s

2
0
0
 

2
0
0
 

1 
5(

J 
2
0
0
 

1
5

0 2
0

2
0
0

2
0
0

1 
5
0

2
0
0

10
0

1
0

0
1

0
0

1
5
0

2
0
0

1
0

0
1

0
0

1
5

0
1

5
0

2
0
0

3
0

0
1
0
0

1
5

0
1

5
0

1
0

0

1
0
0

1
5

0
1
0
0

1
5

0
1 

5
0

15
0

1
5

0
1

0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0

0
1
5
0

1
0
0
 

1 
5

0
 

1
5
0
 

1 
5U

 
1

5
0

W
-
p
p
m

s

N N N N
. 
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
 

.
N N N N N N N N N

Y
-
p
p
m

S

20 20 15 20 15

N
20 20 20 30 15 10 15 20 15 10 20 20 1 
5

15 50 15 20 15 10 1 
5

3
0

20 20 20 30 30 1 
5

2
0 10 10 10 2
0

1 
5

3
0 2
0 20 30 20 30

Z 
n
-p

p
m

s
Z 

r-
p
p
m

s

<
2
0
0

<
2
0
0 N

<
2
0
0

<
2
0
0 N

<
2
0
0

<
2
0
0 N

<
2
0
0

<
2
0
0 N

3
0
0 N

<
2
0
0 N N

<
2
0
0 N

<
2
0
0 N

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N

2
0
0 N

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N N N N N

<
2
0
0 N' N N N N

1
0
0

10
0

10
0

10
0

10
0 10

15
0

10
0

15
0

10
0

10
0

10
0

15
0

10
0

1
5
0

10
0

2
0
0

2
0
0

10
0

15
0

15
0

10
0

10
0

10
0

10
0

10
0

15
0

£
0
0

15
0

1 
50

15
0

1
5
0

15
0

1
5
0

10
0

20
0

10
0

15
0

1 
50

15
0

15
0

1 
50

15
0

15
0

10
0

T 
h

-p
p

m
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a
b
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
d
a
ta

 
to

r 
ro

c
k
 

s
a
m

p
le

s
/ 

C
h
u
y
a
c
h
 

N
a
ti
o
n
a
l 

F
o
re

s
t*

 
A

I 
a
s
k
a
--

c
o
n
ti
n
u
e
a

S
a
m

p
le

C 
u
-p

p
 m

P
b
-p

p
m

 
a 

a
Z 

n 
- 

p 
p 

m 
a
a

S
b

-p
p

m
 

a 
a

A
s
-p

p
m

 
cm

E
Q

U
IV

 
U

A
u

-p
p

m
 

a
a

A
s
-p

p
m

 
a

a
C

d
-p

p
m

 
a
a

8
U

D
U

U
T

/A
 

8
0
D

U
0
2
Q

A
 

6
U

D
U

0
2
(j
d
 

S
Q

D
U

G
^I

 A
 

8
0

D
U

(J
2

1
b

8
0
D

U
0
2
2
A

 
80

D
U

C
J2

3A

8
0

D
U

0
6

3
A

 
80

D
U

C
J7

8A

2
L
 

4C
 

2 
5 

4 
5 

1 
5 5

5C
 

5C
 

1 
5 

bC

2
0 25 2
0

2
0 1
0

<
5 2
5

2
0

2
0

2
5

8
5

1
1

0
9

0
1 

0
0 7
0

1
0

6
0

1 
2

0
6
0

1 
5

0
5

0
4
0

C
O

S
O

M
H

Q
U

oA
 

S
O

rt
H

O
C

ot
J 

8
U

M
H

0
0
7
A

 
aO

M
H

U
G

V
d 

8 
U 

! ! 
H 

0 
1 

U 
A

8 
G 

M 
H 

Q 
1 

7 
A 

8
0

M
H

0
2

9
A

 
8
0
N

ri
0
3
U

A
 

8
U

H
H

0
3

1
 A

 
8U

I1
H

O
.S

3A

8
U

M
H

0
3
4
 A

 
8

0
M

H
0

3
6

A
 

S
O

M
h
O

W
A

S
O
M
H
O
o
A
A

& 
0 
M 
h 
0 
o 
7 
A 

3
U
M
H
O
o
9
A
 

8
Q
M
H
0
7
0
A
 

3
0
M
H
0
7
2
A
 

8
0
M
H
0
7
4
A

8 
0 

M 
ri 

0 
7 
i 

A

8
0

M
H

0
8

5
A

 
S

O
f-

IH
U

ao
A

80
M

H
1 

33
A

 
80

M
H

1 
1 

7A
 

80
M

H
1 

19
A

 
80

M
H

1 
21

 A
 

3Q
M

H
 1

 2
5A

t

3
0
H
H
1
2
7
A
 

SO
rt
ri
l 
29
A 

dU
Mr

i!
 3
Q
A
 

8
0
M
H
1
 i
d
A
 

d 
U 
M 
H 
K
 i
 A

8
5
 

9 
5 

9
C

 
1 

5 
2
C 1 
i 

1 
0 

1 
5 

1 
5 

3C 3 
5

2
U

3
1 5

2C
 

6
L

 
1 

5 
4
C

 
3

C 3
0
 

4C
 

2C
 

'1
 

5 
1 

5

1 
C 

5
0
 

1
2
0
 

2 
5 

5C 2C
 

1 
5 

3 
5 

5 
C 

A
C

1
0

1 
5

1
0

1
0 1
5

1 
5

1 
5

1 
5

1 
5

2
5

1
0

1 
5

1 
5

1 
5

1 
5

2
0 2
5

2
0

2
0

1 
5

2
5

3
0

2
0

2
0

1 
5

2
0

2
0

1 
5

1
0

2
0

15 1 
5

1
5

2
0

2
0

1
3

0 7
0

1
8

0 15 7
0 55 75 80 6
5

1 
U

O

6
5

8
0

1
1

0 75 6
5

7
5

1 
1

0
6
5

1
0

0
1
0
0

9
5

1 
2

0
6
5 9
0

6
0

4
0

7
0

3
5 5
5

1
1

0

1
0

0 55
1

0
0

8
5

1
2

0

<
2

0
 

30
 

30 20 20 4
0

2
0 3
0 40 3
0 20 20 2
0

4
0

4
0

5
0

4
0

6
0

4
0

4
0

4
0



T
a
b
l
e
 
I
I
I
.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
f
o
r
 
r
o
c
k
 
s
a
m
p
l
e
s
*
 
C
h
u
j
a
c
n
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 

A 
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

L
a
t
i
t
 u
J
e

t
o
n
 .j

 1

« 
0 
M 

ri 
1 
7 
2 
d

8
0
M
H
1
 7
3

S
O
M
h
 1

 7
AA

80
1-

11
11

 7
4o

6 
0 
H 
H 

1 
7 

7 
D

8
U
M
H
1
8
3
A

S
O
M
H
l
&
A
t
J

8
0
M
H
1
 3
5
A

8
0
M
H
1
8
7
A

8
0
K
H
l
d
7
B

8
0
M
H
1
 6
d
A

8
0
M
H
1
3
9
C

8
0
K
H
2
0
0
A

8
0
M
U
0
5
1

8
0
M
U
0
5
3

S
U
N
U
0
5
6

8
U
.
M
C
Q
U

8
0
N
C
0
1
0

8
0
N
C
0
3
2

8
0
N
C
0
5
0

8
0
N
C
0
5
5

8
0
N
3
0
U
2
A

8
0
N
S
0
0
2
B

B
O
N
S
0
0
4
A

8
0
N
S
0
1
8
A

S
O
N
S
 0
2
0
 A

8U
fl
S0
21
 A

8
0
N
S
0
2
2
A

SO
NS

O^
OA

8
0
N
S
0
2
7
A

8
0
N
S
0
2
8
A

8
0
N
S
0
2
9
A

8
U
N
S
U
3
U
A

8
U
N
S
0
3
5
A

8
0
N
S
0
3
6
A

d
O
N
S
O
<
«
O
A

8
0
N
i
0
4
1
 A

8
0
N
S
0
4
2
A

d
O
N
S
U
4
3
A

8
0
N
S
0
4
3
b

8
0
N
S
0
4
<
.
A

8
0
N
S
U
4
4
B

3
U
N
S
0
4
5
A

B
O
N
S
U
4
6
A

3
0
N
S
0
6
1
 A

60 6
0 6
0

6(
1

6
0

6
0 6
0

6
0

6
0 6
0 6
0

60 60 6
0 CO o
O
6
0

6
0 59 o
O

o
O 60 6U 60 59 59 59 59 6
0
6
0 6
0

6
0
o
O
6
0

6
0

6
0

6
0

6
0
6
0
6
0

6
0
6
0 6
0

6
0 60

31 37 33 3 
8

1 
1

2
8 2
9

2
6 32 32 4
2

4
2

3
2

41 41 A1
2 2

58 1 
6

1 
7 A A A

A
d

4
8
A
7 A
o 19 17

8
2A
8 6 0 0 3 5 8 8 8 d

1 
1

1 
A

2
o

17 53 12 12 A2 1 
1

A9 58 42 42 4f
a

4
6
5
0 59 52 11 A
O 13 47 «.
3

23 13 1 
3 0

13

3
37 58
d

12

d
50 10
7

57 52 41 10 A
o

46 25 25 4
8 o 55

1 
AA

1 
AA

1 
AA

1 
AA

1 
A4

1
4
5

1
4
5

1
4
5

14
5

1
4
5

1
4
5

1
4
5

14
5

1
4
5

1
4
5

1
4
5

1
4
7

1
4
7

1
4
7

1
4
6

1 
40

14
7

14
 7

1
4
7

1
4
7

1
4
7

1 
A 
7

1 
47

1 
4
d

1
4
8

1
4
3

1
4
8

1
4
8

1 
47

1
4
8

1
4
8

1
4
3

1
4
8

1
4
8

U
d

1 
4
d

1
4
d

1
4
8

14
d

1
4
8

23 3
6 3
6

36 36

5 4 3
4
3 4
3 2
6

28 4
5 5
6 56 59 2
8 2S 4
0 37 3
8 52 52 5
0

4
9

4
6
4
6
4
8 3 7 7 8 7
55
6

25 2
3

24 22 22 2
0 2
0 2 n

1 
8

4 2 7 7
56 31 33 57 15 15 43 10 20 10 43 35 3
0 56 4
6

4
3 57 29 29 2
U 29

L,

48 34 4
0 1 
3

52 50 50 12
d

25 1 
2

10 4
0 40 A
3 A
3

2
8 37
0

F
e
-
p
c
 t

 .
s 3
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

3
.
0
0

5
.
0
0

2
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

5
.
0
0

5
.
0
0

5
.
0
0

3
.
0
0

3
.
0
0

3
.
0
0

2
.
0
0

3
.
0
0

5
.
0
0

3
.
0
0

7
.
0
0

7
.
0
0

3
.
0
0

5
.
0
0

7
.
0
0

5
.
0
0

5
.
0
0

7
.
0
0

3
.
0
0

5
.
0
0

3
.
0
0

5
.
0
0

5
.
0
0

7
.
0
0

7
.
0
0

7
.
0
0

3
.
0
0

7
.
0
0

M
j
-
p
c
t
 .

s 1 
.
5
0

2.
 D
O

.
7
0

1 
.
0
0

.
7
0

.
7
u

2
.
0
0

1 
.
5
0

2
.
0
0

1 
.
0
0

1 
.
0
0

2
.
0
0

.
7
0

1 
.
0
0

1 
.
0
0

1 
.
5
0

1
.
0
U

.
7
0

1 
.
0
0

2
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

1 
.
0
0

2
.
0
0

1 
.
O
U

2
.
0
0

2
.
0
0

1 
.
O
U

1 
.5
1)

2
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

1 
.
5
0

2
.
0
0

1 
.
0
0

1 
v
5
0

1 
.
0
0

2
.
U
U

2.
 G
O

2.
 b
o

1 
.0

0
1 
.
5
0

C 
a
-
p
c
 t

 .
s

.
7
0

.
7
0

1 
.
0
0

1 
.
0
0

.
5
0

2
.
0
0

.
5
0

.
7
0

.
5
0

1 
.
0
0

2
.
0
0

3
.
U
O

.
5
0

.
2
0

1 
.
0
0

.
5
0

.
1
5

.
1
0

.
2
0

.
1
5

.
2
0

. 
10

.
1
0

.
7
0

.
5
0

.
2
0

1 
.
0
0

.
3
0

.
7
0

.
5
0

1 
.
5
0

.
2
0

1 
.
0
0

.
2
0

.
5
0

.
5
0

1 
.
5
0

.
7
0

1
.
0
0

1 
.
5
0

1 
.
0
0

1 
.
0
0

2
.
0
0

5
.
0
0

1 
.
0
0

T 
i
-
p
c
 t

 .
s .5

00
.5

00
.2
00

.3
00

.2
00

.2
00

.5
00

.5
00

.7
00

. 
50
0

.
7
0
0

.
3
0
0

.3
00

.
3
0
0

.5
00

.7
00

.
5
0
0

.7
00

.5
00

.7
00

.5
00

.
5
0
0

.5
00

.5
00

.7
00

.5
00

.5
00

.7
00

.5
00

.5
00

.
7
0
0

.7
00

.7
00

.7
00

.7
00

.5
00

.7
00

.5
00

.5
00

.5
00

.7
00

.5
00

. 
50

0
.3

00
.5

00

M
n
-
p
p
m

s

50
0

70
0

50
0

50
0

70
0

30
0

50
0

70
0

1 
/5

00
2
/
0
0
0

50
0

50
0

50
0

50
0

70
0

1
/
0
0
0

50
0

20
0.

30
0

70
0

50
0

20
0

20
0

5G
U

1/
00

0

5
/
0
0
0

70
0

50
0

3/
00
0

1
/
0
0
0

1/
00

0
70
0

2
/
0
0
0

50
0

1/
00

0

70
0

1/
00

0
50

0
70

0
70

0

1
/
0
0
0

1/
00

0
70

0
1/

00
0

1/
50

0

A
g
-
p
p
m

s

N
< 
.5 N N N N

< 
. 5

< 
. 
5

< 
. 5 N

<
.
5 N

<.
 5 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
s
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N M N N N

B
-
p
p
m

s

15 7
0

15 20 1 
5

1
5
5
0

2
0

7
0 2
0 15 10 20 30 30 50 70

10
0 50 50 30 20 10 30 20

10
0 30

10
0 50 20 15 50 50 70 50 50 50 50 50 15 30 20 20 20 70



fa
o
le

 
I
I
I
.
 

C
h
e
m

ic
a
l 

c
u
ta

 
fo

r 
ro

c
k
 

s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/

 
A 
la

s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m

p
le

8
0
M

H
l7

2
d

80
M

H
1 

73
80

M
H

1 
M

A
0 

G 
M 

rl 
1 

7 
A 

d
d
O

N
H

l 
7

7
0

8
0

 M
 H

i 
$3

 A
8
U

i1
H

l 
8

4
d

8
G

M
H

1
d

5
A

80
M

H
 1

d
7
A

8 
0 

rt 
H 

1 
8 

7 
B

8
0

H
H

1
 8

,-
U

8G
M

H
1<

JV
C

80
M

H
2G

O
A

8
0

M
U

0
5

1
8
0
M

U
0
5
3

3
0

 M
U

G
 j
o

S
O

fJ
C

im
8

0
N

C
0

1
6

3
0
N

C
0
3
2

8
G

.U
0
5
0

C
O

 
8
U

N
C

0
5
5

«
y
j 

JO
H

S
C

G
2A

a
/f
 

8
0

N
S

U
G

2
d

^
*
 

8
0
N

S
G

G
4
A

8
0

N
S

0
1

 6
A

a
O

iJ
S

0
2

0
A

8
G

N
S

G
2
1
A

8
G

N
S

0
2
2
A

<
JO

N
:i0

2o
A

8
0

U
S

J
2

7
A

8
G

fJ
S

0
2
8
A

8
G

N
S

0
2
9
A

8
0
N

S
Q

3
0
A

JG
I4

S
0
3
5
A

d
O

N
i0

3
6
A

d
O

N
S

O
'.O

A
a

G
N

S
O

'.l
 A

8
G

N
S

G
4

2
A

3
G

N
S

0
4
3
A

8
0

N
S

G
4

3
B

S
O

N
S

O
^A

8
0

N
S

Q
4

4
a

dG
N

S
O

A
 5

A
d

O
N

S
0

4
6

A
S

G
N

S
G

o
! 

A

LI 
a
- 

pp
m

s 1 
,G

G
G

7Q
G

5
0

0
1/

G
G

G
3
0
0

5
0
0

1 
,0

0
0

1 
,0

0
0

7
0
0

1 
,0

0
0

5
0

0
5G

G
7

0
0

5
0
0

7
0

0

1 
, 

'J
O

G
7
0
0

7G
O

5.
JO

7
0

0

7
0

0
3G

G
3

0
0

30
G

2
, 

G
O

O

1 
,5

0
0

5G
O

1 
,G

G
G

1 
,G

JO
1 

,0
0

0

,0
0
0

/G
O

O
/O

O
O

,5
0

0
,0

0
0

7
0

0
1 

/O
O

O
5
0
0

1 
/G

O
G

1 
/O

G
G

1 
/O

O
O

1 
/O

O
O

1 
/5

G
O

1 
/G

O
G

1 
,0

0
0

B
e
-p

p
m

s

1
. 

5
1 

. 
S

1
.0

1 
.0

1 
.0

1
.5

1
.5

1
.5

1
.0

1
.5

1
.5

1 
.G

1 
.0

1 
.0

1 
.0

1
.5

1
.0

1 
.0

< 
1 

. 
G

1 
.0

<
1

.0
1 

.G
<

1
.0

1
.0

<1
 .

G

1 
.5

< 
I 
.G

1 
. 
i

1 
.0

1 
.0

1
.0

1
.0

1
.5

1
. 

5
1

.0

1
.5

1
.0

1
.0

1
. 

J
1

.0

1 
.0

1
.0

1 
.5

1
.0

1
.0

B 
i 
-p

p
m

s

N N N N N N N N N N N N N N M N N N N N N N N n N .N N N N N N N N N N N N N N N N N N N N

C
d

-p
p

m
C

o
-p

p
m

 
s

N N N i\ N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N U N N N N (J N H

30 30
7

10
7

10
7 5

30 15 15 20 15 10 20 30
7 5

1C
7 5 7 5 7

10 30 15 10 30 10 20 15 30
7 5

20 30
7

1 
5 7

20 15 20 10 30

C 
r-

p
p

m
 

s

1 
50

1 
5

0
5
0

7
0 30 50

1 
50

1
0
0

1 
00 50 70

1 
00 5
0

70 70

1 
0

0
1 

50
1 

5
0

1 
0
0

1 
00 70

1 
00 70

1 
0

0 7
0

1 
00 70

1 
5

0
1

0
0 5
0

1 
0
0

20
0

1 
50

2
0
0

1 
50

1
0
0

1 
5

0
1 

0
0

1
0
0 7
0

1 
5
0

7
0

1 
0
0

5
0

1 
50

C
u

-p
p

m
s

50 30
7 7

10

7
30 20 70 20

1
0
0 20 20 20 10 50 7
0 30 20 50 20 20
5

15 20

1
0
0

1
0

1
0

0 7
0 30 10 30 50 70 50 30

1
0

0
1

5 30 1
0

5
0

3
0 5
0

15
1
0
0

La
- 
p
p
m

s

30 30
<
2
0 30

<2
0 20 30 20 30 30 70

<2
0 30 20 20 20 20 20 20 20 30
N

20 20 20
 -

20 20
<
2
0 20 30 20 20 20 30 20 20 20 30 20 20 20 20 30 20 30

M
o
-
p
p
m

s

20
N N N N N 5

<5
N N

<5
N

15
N N N

2
0 7 N N N N N N N N N N N N N N N N N N 7 N N N N N N N N

N
b
-
p
p
m

S

N N N N N N N N N N N N N N M N N N N N N N N M 14 N N N N N N N N N N N N N N N N N N N N

N 
i-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

50 70 2
0 20 20 20 20 20 50 2
0

20 20 30 30 30 50 50 15 50 2
0 30 30 20 50 30 70 3
0

50 70 30 3
0 50 50 30 30

5
0
0 70 30 50 2
0 70 30 50 30 70



T
a

b
le

 
I
I
I
.
 

C
h
e
m

ic
a
l 

d
a
ta

 
to

r 
ro

c
k
 

s
a

m
p

le
s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t/

 
A 

la
s
k
a

--
c
o

n
ti
n

u
e

a

S
a
m

p
le

P
o

-p
p

m
 

s

CO GO

72
G 

8
0
M
H
1
 7
3 

8 
0 
M 
h 

1 
7 
A 
A 

30
(1

 H
i 
7A
B 

SO
f'
iH
! 
7
7
0

8
0
M
H
1
 b
3
A
 

8
0
M
H
1
 S
A
G
 

8
0
M
H
1
 8
5
A
 

8
0
M
H
1
8
7
A
 

3
0
M
H
1
 3
7
0

8
0
M
H
1
 8
3
A
 

8
0
M
H
1
 3
9C
 

8
0
M
H
2
G
O
A
 

8
0
M
U
0
5
1
 

3
0
M
U
O
b
3

8
0
M
U
0
5
6
 

30
 N
 C
O 
14
 

3
0
N
C
3
1
 6
 

8
0
N
C
U
3
2
 

S
U
N
C
O
i
O

8
0

N
C

0
5

5
ao

us
oo

2A
8

0
N

S
0

0
2

U
 

S
O

N
S

O
u

^A
 

8
0

N
S

0
1

ri
A

8
0

N
S

0
2

0
A

 
a
()

N
S

0
2
1
A

 
8

0
N

S
0

2
2

A
 

8
0
N

S
0
2
6
A

 
8

U
N

S
0

2
7

A

B
U

N
S

0
2
o
A

 
8

U
N

S
0

2
9

A
 

8
0
N

S
0
3
0
A

 
8

0
N

5
.0

3
5

A
 

8
0
N

S
0
3
6
A

8
0
N
S
0
4
3
A
 

8
0
N
S
0
4
3
B

80
NS
O*
. 
iA
 

8
0
N
S
O
<
.
6
A
 

S
O
N
S
O
o
l
 A

3U
 

5
0

2
i)
 

30
 

10 1 
5

30 2
0 30 15 1
0

1
0

1 
5

10 1 
0

20 1 
5

20 1
0 20 1
0 1
0 10 20 15 2
0 1
0

2
0 20 1
0

1 
5

20 20 15 1
5 15 20 1 
5

20 10 20 20 2
0

1
0 20

S
b
-p

p
m

s

N N ,N U N N
 

N
 

N N N N N fj N
 N (J
 N
 

N U

S 
C

-p
p
m

S

3
0 3
0

10 20 1
5 15 3
0 20 50 20 30 30 20 2
0 20 30 30 20 15 20 20 20 15 10 20 30 1
5 30 30 15 20 30 30 50 50 20 50 15 30 20 30 30 30 10 30

S 
n 
- 

p 
p 

rn 
S

S 
r-

p
p

m
s

N N N N N N M A N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

3
0
0

3
0
0

3
0
0

5
0
0

5
0
0

5
0
0

3
0
0

5
0
0

3
0
0

1 
/
O
C
O

7
0
0

3
0
0

3
0
0

2
0
0

3
U
O

2
0
0

1
0
0

1
5
0

2
0
0

1
0
0

2
0
0

1 
5
0

1
0
0

2
0
0

3
0
0

2
0
0

2
0
0

1 
5
0

3
0
0

3
0
0

3
0
0

1
5
0

3
0
0

1
5
0

<
1
0
0

2
0
0

5
0
0

3
0
0

3
0
0

3
0
0

2
0
0

3
0
0

5
0
0

3
0
0

3
0
0

V
-p

p
m

s

2
0
0

2
0
0

1
0
0

1
0

0
1

0
0

1
0
0

2
0
0

1
5

0
3

0
0

1
5

0

1
5
0

1
5

0
1

5
0

1
5

0
1
5
0

2C
O

2
0
0
 

3
0
0
 

:2
0
0
 

30
0

1
5

0
 

1
5
0
 

1
5

0
 

1
0
0
 

  
1
5
0

2
0
0

1
0
0

2
0
0

2
0
0

1
5
0

1
5
0

2
0
0

2
0
0

2
0
0

2
0
0

1 
5

0
2
0
0

1
0

0
1

5
0

1
0
0

2
0
0

1
0

0
1

5
0

1
0

0
30

0

W
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Y
-
p
p
m

s

2
0 3
0

15 15 15 1
5
2
0

2
0

3
0 2
0

3
0 2
0

15 2
0
2
0

2
0

1 
5

1
0

1
0

2
0

2
0 15 1
0

1 
5

15 2
0 15 2
0

2
0

1 
5

2
0 30
,

2
0

2
0 3
0

15 3
0

1
0

2
0 15 2
0 2
0

3
0

1
5 3
0

Z 
n

-p
p

m
 

S
Z 

r-
p
p
m

 
s

2
0
0

<
2
0
0 N N N N

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N N

<
2
0
0

<
2
0
0 N

2
0
0 N N N N N

<
2
0
0 N

<
2
0
0

<
2
0
0

<
2
0
0 N

<
2
0
0

<
2
0
0 N N

<
2
0
0

<
2
0
0 N

<
2
0
0 N

<
2
0
0 N

<
2
0
0 N

<
2
0
0 N

<
2
0
0 N

<
2
0
0

1
5
0

2
0
0

1
0
0

1
5
0

1
0
0

1 
50

1
0
0

1
0
0

1
5
0

1 
50

2
0
0

1
0
0

1
5
0

1
5
0

1
5
0

1 
50

1
5
0

1
5
0

2
0
0

1
5
0

7
0
0

1
5
0

1
5
0

1
0
0

1
5
0

1
0
0

1
5
0

1
5
0

1
0
0

2
0
0

2
0
0

2
0
0

1
5
0

2
0
0

1
5
0

1
5
0

1
5
0

3
0
0

1
5
0 10

1
5
0

2
0
0

3
0
0

1
0
0

1
5
0

T 
h
-p

p
m

s

N
 N
 

N
 N N N
 

N
 N
 

N N N N N N N N N N N N N
 N N N
 

N N N
 N
 

N N N N
 

N
 

N N N
 

N
 

N
 

N
 N N N
 

N
 N
 N



I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I -I I I I I I I I 
I I I I I    I I I I I   I I I I -I I I   I I I - I I I I I I I I » I I I I I ll I I I I I I I I I I

«l 'I -I - I -I .1 :| 'I   I I .1 «l I !. I I I -I M | -I 'I I -I I I -I -I J| > I I -I -I I I 1 «l I -I 
I -I II J I ll !l .1 -I - I I il I -I . I | -t !| I 1 I J .1 I tl I I ,1 !l I "I I t (I *l 'I l I « 4l ll I

3 
C

« E
C Q. 2 2 2 Z 2 2 2 Z 2 2 2 Z Z Z 2 2 2 Z "£ Z 2 Z Z Z Z 2 Z Z 2 Z 2 2 Z Z Z Z Z Z Z Z Z Z Z Z Z
O Q. <0
U | 'O

I 3

III II II I II IIOOO Oil I I I O O O O OOOOO OOOOO OOOOO OOOOI

I I I. I -I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I
E I I I .1 I . I I I I .1 . | I | | I . I I I I I I .1 I I I I I I I I . I I I I I - I I -I I I
Q. 
Q E

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
I I I I I I I I I I ' I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

OOOOu"»

OOOir<O OOOOO mi^OOirv Oi/"»OOO OOOOO lomOmO 
«  r- -o »  T- i\jojr\jr-i\j «  »  T- rvj r- rO *  fo r\i oj r\ji\Jr\|i\J(\i r-r\ir\ir\if\J

«-*-«-   «-  ^^^^ ^-^-MOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
^C ^ ^ ^ ~ IXXTII XXX3O Z3<-JI_>I_>1_) l_)V>OO/J(/l VIOOOOl/J'/l OOV>OOOO</> OOOOOOOOl/l iOt/JOO'.OOO

^issz: 5:2:5:1:^: ESEI:^: z-^nsz 2=33^ zzn^z zzzz^ zzzzz z^^-:z
OOOOO OOOO- OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
oO-OoOao^O 3OnOoo°r'cO oQoOOOTOOO oOOOoOCCoO f> oo °0 ec *> TQOOcOOOoO oOcOOOoOOO CQOOaoaOaO oOoOtOoO«3

379



T
a
b
l
e
 
II
I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 

fo
r 

r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 

A 
I a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m

p
le

8
0

N
^0

6
2

A
8

0
N

S
O

o
3

A
8

0
N

S
0

6
4

A

d
U

N
S

U
o

5
A

3
0

fJ
S

O
o

7
A

8
0
N

S
0
6
d
A

3
0
N

5
0
&

9
A

3
0
N

S
0
7
6
A

8
0
N

S
G

7
3
A

8
0

N
S

0
7

9
A

8
0
N

S
0
3
1
A

8
0
N

S
0
8
1
U

8
0

N
S

O
b

2
A

3
0
N

S
0
3
4
A

8
0

N
S

0
3

4
B

3
0

N
S

1
1

2
A

8
0
N

S
1
 1

3A
8

0
 K

S
 1

 U
A

3
0
N

S
1
 1

 7
A

8
0

N
S

1
 2

&
A

5
£
 

3
0

N
S

1
3

4
A

U
D

 
8
0
N

3
1
3
4
b

O
 

3
0
N

S
1
3
6
A

8
0

N
S

1
4

5
A

8
JN

S
1

 4
d

b

8
0

N
S

1
4

3
C

8
0
N

S
1
 5

9
E

3
0
N

S
1
 6

0
A

8
0

N
S

1
6

1
 A

S
O

N
il 

c7
 A

8
0

T
 1

0
5

1
 A

8
0

T
I0

5
5

B
8
0
T

I0
6
3
A

8
0
T

 1
0

6
3

0
8
0
T

I0
7
0

d
JT

 I
0

7
7

A
3
0
T

 I
0
7
7
d

8
0
T

 I
 J

d
IA

dO
T

 l
O

d
2

A
t 

3
0

W
K

0
2

3

ao
w

KO
oi

8
3

U
K

0
6

4
8
0
d
<

0
6
fc

8
0

U
K

0
6

3
80

W
K

1U
O

L
a
ti
tu

d
e

oO
 

2
3

 
12

oO
 

21
 

0
6
0
 

2
3

 
12

6
0

 
2
4
 

50
6
0
 

2
8
 

4
0

6
0
 

2
4
 

15
6
0
 

4
0

 
d

6
0

 
2

8
 

4
9

6
0
 

2
d

 
2
2

6
0

 
2

3
 

57

6
0

 
17

 
5
0

6
0

 
1
7
 

50
6
3
 

2
4

 
2
7

6
0
 

21
 

30
6
0
 

21
 

3
0

6
J 

3
8

 
4

3
6
0
 

3
9
 

4
6

0
 

37
 

4
3

6
0
 

4
7
 

33
6
0
 

4
7

 
55

6
0
 

5
o
 

5G
6

0
 

59
 

15
oU

 
5V

 
5

6
0
 

4
5

 
2

5
6

0
 

3
5
 

2
0

6
0

 
3

5
 

2
0

6
0

 
32

 
3

0
6

0
 

31
 

50
6
0
 

3
3
 

8
6

0
 

2
2
 

5
0

6
0
 

2
7

 
27

6
0
 

4
0
 

2
6

6
0
 

2
7
 

3
2

6
0
 

2
7
 

32
6
0
 

3
2

 
11

6
0
 

3
9
 

4
2

6
0
 

3
9

 
4
2

6
0
 

4
6

 
0

6
0
 

4V
 

0
6
0
 

2
9

 
0

6
0

 
1

3
5

7
6

0
 

2
5
 

1
9

6
0

 
3

0
 

4
5

6
0
 

21
 

4
2

6
0
 

4
3
 

3
7

L
o
n
y
 i
 t

u
d
e

1 
4&

 
3
0
 

u
1

4
7

 
11

 
2

0
1

4
8

 
2

0
 

38
1
4
3
 

8
1

5
1
4
8
 

1
2
 

55

1
4
8
 

16
 

52
1
4
8
 

9 
55

1
4
8
 

3
3

 
50

1
4
8
 

51
 

1
0

1
4
8
 

4
4
 

24

1
4

8
2

2
 

0
1
4
8
 

2
2
 

0
1
4
8
 

2
0

 
3
9

1
4

7
6

1
1
4
7
 

6 
1

1
4

6
 

7
1

2
1
4
6
 

1
2
 

Ife
1
4
6
 

15
 

29
1

4
5

 
53

 
2
4

1
4
5
 

5
9

 
59

1
4

7
 

1G
 

2
0

1
4
7
 

9 
35

1<
,7

 
7 

5
8

1
4

5
4

5
 

0
1 

44
 

2
4
 

4
0

1 
44

 
24

 
4
0

1
4
4
 

2
3

 
5
9

1
4

4
 

2
3

 
5
0

1
4

4
 

25
 

7
1

4
6

 
1
8
 

3

1
4
5
 

5
4
5

1
4
6
 

9
1
7

1
4

4
 

5
3
 

41
1 

44
 

5
3

 
41

1
4
5
 

5
8

 
3

0

1 
44

 
51

 
11

1 
44

 
51

 
11

1
4

5
1

0
 

U
1

4
5

 
15

 
0

1
4
7
 

5
8
 

1
5

1
4
3
 

1
9
 

3
0

1
4
8
 

21
 

37
1
4
3
 

2
9
 

1
0

1
4
8
 

9 
34

1
4
5
 

1
8
 

51

F
e
-p

c
 t
 .

s 5
.0

0
5

.0
0

5
.0

0
5

.0
0

5
.0

0

3
.0

0
5
.0

0
1

0
.0

0
5

.0
0

5
.0

0

7
.0

0
7

.0
0

1
0

.0
0

5
.0

0
5
.0

0

3
.0

0
5

.0
0

7
.0

0
3
.0

0
2
.0

0

3
.0

0
3
.0

0
2
.0

0
2
.0

0
3
.0

0

3
.0

0
2

.0
0

3
.0

0
2
.0

0
3

.0
0

3
.0

0
2

.0
0

1
.5

0
3
.0

0
1 

.5
0

2
.0

0
3

.0
0

3
.0

0
2

.0
0

5
.0

0

7
.0

0
7

.0
0

1
0
.0

0
7

.0
0

3
.0

0

M 
g 
- 

p 
c 
t 

.
s 1 

.5
U

1
.5

0
1 

.0
0

2
.u

G
2

.0
0

1 
.0

0
1 

.5
0

2
.0

0
1 

.5
0

1 
.0

0

1 
.5

0
1 

.5
0

2
.0

0
1 

.5
0

2
. 

G
O

1 
.5

G
2

.0
0

2
.0

0
1 

.0
0

L
O

G

1 
,U

U
2

. 
G

O
1 

.0
0

1 
.0

0
1 

.0
0

1 
.U

U
1 

.0
0

1 
.5

0
.7

0
1 

.G
O

1
.5

0
1 

,G
U

.5
u

1 
.0

0
.7

0

1 
.0

0
1 

.5
0

3
.0

0
1 

.0
0

1 
.U

O

2
.U

U
1 

.5
U

2
.0

U
2

.0
0

1 
.G

O

C
a

-p
c
 t

 .
s 1 
.5

0
1 
.0

0
1 

.0
0

1 
.5

0
1 
.0

0

.5
0

1
.0

0
1 

.5
0

1 
.5

0
1 

.0
0

1 
.0

0
1 

.0
0

.5
0

.3
0

.1
5

.5
0

5
.0

0
5
.0

0
1 

.0
0

1 
.0

0

1 
.5

0
.7

0
'

.7
0

.7
0

.7
0

1 
.5

0
1 

.5
0

3
.G

C
1 

.0
0

.3
0

.7
0

3
.0

0
1
.5

0
.5

0
.7

0

1 
.5

0
1 

.0
0

1 
.0

0
1 

.0
0

2
.0

0

.2
0

1 
.5

0
2
. 

C
O

.7
0

.7
0

T 
i-
p
c
 t
 .

s .5
0
0

.7
0

0
.5

0
0

.5
0
0

.5
0
0

.5
0
0

.5
0
0

.5
0

0
.3

0
0

.3
0

0

. 
5
0
0

.5
0

0
.7

0
0

.5
0
0

.7
0
0

.5
0

0
.3

0
0

.3
0

0
.5

0
0

.3
0

0

.3
0
0

.7
0

0
.5

0
0

. 
3

0
0

. 
5

0
0

.5
0
0

.5
0
0

.5
0

0
.5

0
0

.3
0

0

.5
0
0

.5
0
0

.3
0
0

.5
0

0
.3

0
0

.3
0
0

.5
0
0

.5
0
0

.5
0
0

.5
0
0

.5
0
0

.5
0
0

.5
0

0
.7

0
0

.5
0

0

M
n
-p

p
ra

s 1
,5

0
0

1 
,5

0
0

1
,5

0
0

1
,5

0
0

1 
,5

0
0

1
,0

0
0

1
,0

0
0

1 
,5

0
0

1
,5

0
0

1 
,0

0
0

1
,0

0
0

1
,5

0
0

1
,0

0
0

5
0
0

3
0

0

5
0
0

7
0
0

2
,0

0
0

3
0

0
5

0
0

1
,5

0
0

7
0
0

2
0
0

5
0

0
3
0
0

5
0
0

3
0

0
1

,5
0

0
3
0
0

3
0
0

3
0

0
1

,0
0

0
3
0
0

5
0

0
3

0
0

5
0
0

7
0

0
5

0
0

1
,0

0
0

1
,0

0
0

1
,0

0
0

1
,5

0
0

2
,0

0
0

2
,0

0
0

3
0
0

A
g
-p

p
ra

 
A

s
-p

p
ra

 
A

u
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N

1
.0 N N N

<
.5 '.7 N N N

<
.5 N N

< 
.5 N N N N N N N N N N

<
.5

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-p

p
ra

s

2
0

2
0

5
0 1
0

5
0 15 1
0

2
0

2
0

3
0

7
0 15 5
0

3
0 5
0

7
0

1
0

7
0

2
0

1
5

3
0 2
0

1
5

2
0

<
1
0 1
0

<1
 0

<1
 0 1
0

15 15 1
0

2
0

5
0 1
5

15 3
0

1
0

2
0

1
0

7
0 2
0

2
0 7
0

2
0

) ( ' ) ) ) -'

. )

' J O  ; 1



T8K

CD (X OD CO oc OO Oo OO O Co oc (X Oo Oo oo Oc Co Oo Of oo Oo Co oo or oo 0° O& OO Oo oooooooooo Ou Oo Oo oo Co oo CX C. OD oo
c o c o o c o c c; o o c. o c o o o o c. ooooo c o o c o c o o o c c o o o c c o c oo </>
CCJlC t -t -4 -H -1 -H -t -I -t -« ZZZZZ 2 Z Z 2 2 ZZZZZ 2 Z 2 Z 2 2" Z 2 Z 2 ZZZZZ Hi
7". A AT" Ar-.*-,*-..-, *-_*-.-<_ c/> (/> c/> I/. c/> i^>tr, c/ii^>c/i i/~ i/> «/> t/> t<o u') uo CO ir co i^> tn to i^, (^ Ln ir. <*n is> (/> 3
OOC.C OCC3OC: COOOO _._.-»-»-» _._._._._. ^_._._._. OOOCO COOOO OOC.OC T5

OCv/icd C-vJUi -vj-vjuivjiiji C~^J-JCC -vj-sJ-sJC-O OOd "^ OC^/io*-" mOO^vJO CTtTOOO
oc.cco ooc-^^1 ocioco cocoo coooo coo>jio croooo ooooc occ^ocr.
cocoo oooco cocoo ooooo crocoo ooooo ocooo oooco coooo

A AAAA AAAA

r* r*. . . ..... ..... ..... ..... ..zz« ..... ..... r*.... COCOO OCOOO Oi-nOOO OOOOC OOOCO Ci-n O COOOO OOOOO COCOO

</> I
X5

22Z22 22Z2Z 2.2:222 Z2Z22 Z222Z 2222Z ZZZZZ

«« I
A T5
f\j r;

ZZ22Z Z222Z 2227:2 ZZZZO 2ZZ2Z ZZ:?ZZ ZZ2Z2 Z222Z 3

T5
 » f\j f\jf\j    f\j oa (\j    _i.^_»i^_i _> _, »yi vyi  » -^ rv> fv> rv> L* fv> no c~i  » ro r\j c~i oj fvj X) 
OO-«JOO OOCCO OO<-nov/> Oi-nOOv^ OOOOO OOO->J>-n OOOOO 3

 » f\j f\j -»  »  » -^  » -* .^  >_> >  » _> >_>_> >_>_>VA< > VAI  » » »-»
OOO>-n>-n -^-^lyiO"^ >yi->J>-n-^O v^^«JO->JO ->JiyiOv^O i-no-JUiO v^-^OOO moOOv^ OOOOO
o o o o o ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo

V. I
 o 

-» INJ -* r
VA(-^-^V/IV/I fvioai^iiyniv-  » -^ VAIV/I fvj OVAIINJ IM  » f\j en O f\Jui-*VAf v/i ui »^j v/J fvj rv>  » f\j(^joa »f\J 3 
OOOOO OOOOO OO-JOO O->JOOO OOOOO -N/ O O OO O-^Ovno OOOO-^ OOOv/IO

OOOOO OOOOO OOOOO
I

n
O
3

2ZZZ->I ZZi-nZZ Z22H2 2-Z^lv^v^ 22Z2Z 2ZZ2Z ZZZZZ V/12ZZZ ZZZZZ

ZZZZZ ZZZZZ ZZZZZ* ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO



Co Ou 00 00 CC 00 O= 00 O- Oc oc Oc OC O. OC OJOoOOOOOe Oo oo oo oo Co O. O= Oo oo Oo OOOOOOOCOO OOOOCXCOOO Oo Co o= OC O=
C. O C C O OOCC-0 00000 CCOOO OOCOC OCCTOO OOOOO OCOCO O O O ._ O
C S. t t C a -t -t -t -t _ _ _ _ _| ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ
_____ »,__*.,_ ^t-^.^.H, tsi v, </  is< <si to if isi ts< i/- <s> v> v> ts> ir. ir. in V. <s <si u~, ts* in in <.-> in v> is; is; is*
-0000 00000 COOOO -_--._ _____ _____ OOOOO OOOOO COOCO
OO^O-U'O^ rvjcccr-g^i  vjo-Oi/iv/' O-O»Ovr*~ f-^o.C«OJ f\. ___»_» CcOcxCOr -vi->i-MOC O-e-o- C^C
C.Oco^-» lAii\-_^i-Ni CWhiC«>-"-» -NI--O-C& Or(JiC"^^ Ct-vi^cwrv f-f-rv__ -C<XO-OO- -vj^i-i^ru

	>>cs> ajj>oc> 3>>>m<-> tz->>ai> >>>>> a>>cr> >i>>>3> >>>>>

O v/> v/> C O »J1 v/> O O O syiOOCO O v/> »J1 C O O v/> O C O tn »J1 Z: O v/> (J1OOOO

z z z ;: z zzzzz -zzzz nzzzz zzzzz zzzzz

zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz

OOOOC 00000 OOOOO OOOOO O O O OO OOO ^1 00000 00000 00000 
00000 OOOOO OCOOO OOOOO OOOOO OOOZO OOOOO OOOOO OOOOO

I
rvjr\jrvjr\jr\j T3 
OOOOO 3 

OOCOO COOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO

I
v> TJ

ZZ2ZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ

in TJ
r\jrji^tvjui rvjtvjL*-»-* rjrjtvjtvro -D 

OOOOO OOOOO OO^OV* syi»JiOOO syiOCOO CWiOOO 00000 OOOsyn^i OOOOO 3

r\j rvj (Njnj rvjrvj rvjO r\jrvjfNjtvjrvjrvjr\jr\j tvjrvj
o o oo oo oo oooooooo oo
ozzz ozzzz zozoz zzooz zzzoo zzocz ozozo ooozz ozozz

l/> I
 >  > (\j  >    _»_. _» rxj (v _._._. _._» cw » m rvj m -»    X;
OCOOO »J1S^1»J1(>-»J1 OOOOO OO-^IOV-n OCOlJls^i -O

OOOOO OOOOO OOCOCT OOOCO OOOOO OOCOO OOOOO OOCOO OOCOO 3

TJ
zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz zzzzz 3



T
a
o
l
e
 
II
I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 

A 
I 
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

C 
u
-
^
p
m

J
o

P
b
-
p
p
m
 

aa
Z
n
-
p
p
m
 

aa
S
b
-
p
p
m
 

aa
A
s
-
p
p
m
 

E
Q
U
I
V
 
U 

c 
m

A
u
-
p
p
m
 

aa
A
s
-
p
p
m
 

aa
Cd

-p
pr

a 
aa

8
0
N
S
U
o
2
A
 

8 
0 
N'

J 
0 
6 

3 
A 

S
O
N
S
O
o
A
A
 

8 
U 

,'J 
S 
0 
6 

5 A

SO
.M
SU
od
A 

8
0
N
S
3
5
9
A
 

80
.N
S0
76
A 

3
J
N
S
0
7
3
A
 

8
0
N
S
G
7
9
A

8
Q
N
S
0
8
1
A
 

8
U
N
S
0
8
1
6
 

8
0
M
S
0
3
2
A
 

3
U
N
S
0
8
4
A
 

3
0
N
S
0
3
4
B

3
0
N

S
1
 1

2
A

 
80

.N
S

1 
1 

3A
 

8
0
N

S
1
 1

 A
A 

8G
N

31
 1

 7
 A

 
8
0
,'J

S
I 

2
8

A

2C
 

2 
L 

3C
 

2 
5 

2C 1 
5

2
C
 

35
 

3
C
 

A
C 75 1 
5

5 
5

1 
5 

3C 3 
5 

1 
b 

1 
3C
 

2C
 

1 
L

20 1 
5

25 20 20 25 1 
5

20 10 20 25 1 
5

20 10 15 2
0 1 
5

10 10 1 
5

65
 

35
 

95
 

75
 

o
O 65 70 95 80 80 85 75

1
1
0 55 75 95
 

A5
 

50
 

65
 

70

Co
 

00
 

Co

8U
N

S
1 

JA
A

 
8Q

N
S

1 
3

4
0

 
8
0
N

S
1
 3

o
A

 
8
0
N

S
1
 A

S
A

8 
0 

N 
S 

1 
A 

o 
C

6
Q
A
 

61
 A
 

8
0
N
S
1
6
7
A

8
0
T
1
0
5
1
A
 

8
U
T
I
0
5
5
B
 

SO
T 
I
0
6
3
A
 

3
0
T
I
0
6
3
H
 

8
U
T
I
0
7
0

80
T 
I
0
7
7
A
 

80
T 
I
0
7
7
U
 

8
0
T
 1
05

1 
A 

80
T 
I
0
3
2
A
 

8
U
W
K
0
2
3

2
7
C

 
oO

 
1 

5 
1 

C 
3C 2C 5C

1 
2C 1 

0
2 

5

A
C

 
3C

 
1 

C 
6C

 
1 

5

5C
 

3C
 

3C
 

2C

3
0

1
0 5

1
0 1
0

1
0

 
1
0
 

15
 

1
0

 
<

5

2
0
 

<
5

1 
5 

A
O

 
1

0 1 
5

2
0 1 
5

1 
5

1
0

  2
0
0

1 
8

0 30 6
5

8
5

8
5

1 
0

0
7
0

8
5

6
5

1
3

0
 

A
O

 
A

5
1 

3
0
 

6
0

65 9
5 75

1 
0

0
6

0

<
2
0 3
0 30 30 30 20 30 .3
0

30 20 A
O

 
A

O
 

3
0

 
A

O

8
0
W

K
0
6
1

8
0
W

K
0
6
6
 

8
U

.J
K

0
6

8
 

8
Q

W
K

1
0

0

A
C

 
A

U
 

fc
C

 
6
1
 

3C

2
0 1
0

1 
5

1 
5

25

7
0

9
0

1
0
0

9
5

1
2
0

50



T
jb

le
 
I
I
I
.
 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
ro

c
k
 

s
a

m
p

le
s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o

r
e

s
t/

 
A 

la
s
k
a

--
c
o

n
ti
n

u
e

d

s
a

m
p

le

81
 B

S
0
2
7
G

b
1

6
S

G
2

9
a

81
 B

3
0
3
U

A
81

 b
S

O
jV

A
8

1
 B

S
0

5
9

u

81
 O

S
G

4
1

81
 Q

S
0
4
3

3
1

b
S

O
o

1
U

81
 
D

G
0
2
1
D

81
 O

G
O

ia
A

81
 
D

0
0
5
8
B

81
 O

U
0
5
9
A

81
 D

U
O

o
lA

81
 D

u
0
6
1
o

81
 D

U
0

6
3

A

81
 O

U
Q

6
3
U

81
 O

U
U

o
^A

81
 D

G
0
7
4
A

31
 D

G
G

7
o
A

81
 D

G
G

7
6
A

81
 
D

U
0
7
8
fa

81
 D

U
0

7
9

A
81

 D
O

G
<S

2A
8 

1 
M 

h 
0 

2 
7 

ti
81

 M
H

G
2

7
C

8 
1 

M 
H 

Q 
2 

<* 
A

81
 H

H
G

2
V

U
8 

1 
M

 H
 0

 i
 1

 A
8 

1 
H 

H 
G 

3 
1 

a
8

lM
rt

Q
3

3
A

81
 H

H
Q

3
3

b
S 

1 
H 

h 
0 

3 
4 

A
81

 H
H

0
3

5
A

81
 M

h
0
3
5
o

8 
1 

M 
H 

0 
3 

5 
0

81
 M

h
0
3
b
A

81
 M

h
Q

3
6
b

E
l 

M
H

O
 3

 7
 A

fa
lM

H
()

3
7

l)
8

1
 M

H
Q

3
&

A

81
 M

H
Q

3
a
fa

8
1

 M
H

O
 3

 9
 A

8
1

 H
H

O
o
U

A
8

1
 M

h
0

6
G

b
8
1
 M

H
Q

6
2

A

L 
a 

t 
i 

t 
u 

J 
e

6
0

oG 6
U 5
9 5
9

5
9 5
9

6
0

6G oG 6G oG 6
0

6
0

6
0 dG 6G 61 61 61 61 61 oU 6
0

6
0

6
0

oG 5
9

6
0

6
0

0
0

6
0

5
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

oG 6
0

6G 6
0

oG

1 
2
0

2 
3
3

2 
3U

5
7
 

45
5
7
 

4
5

5
2
 

1L
)

51
 

1
2

4
2
 

5
8

7 
5

/
5
4
 

5
2

5
4

 
5

2
5

6
 

1
4

5
4
 

2
2

5
4
 

2
2

5
7
 

5
2

5
7
 

5
2

5
5

 
0

4 
35

5 
3
6

3 
3

5

3 
3
5

3 
4

0
3
5
 

1
o

2 
2

3
2 

2
8

2 
3

5
2 

3
5

5
0

 
H

d

1
9
 

4
0

1
9

 
3
7

1
9

 
3
7

1
9

 
1

2
1
8
 

2
5

1
8
 

2
5

1
8
 

2
5

1
7
 

3
5

1 
7 

3
5

1
6
 

5
9

1
6

 
5

9
1

6
 

2
7

1
6
 

2
7

1
5
 

0
5
5
 

1 
3

5
5
 

1 
i

5
2

 
3
8

L
o
n
g
it
u
d
e

1 
4

7
1
4
8

1 
4<

S
1
4
?

1
4
7

1 
4

7
1
4
7

1
4

7
14

<
i

1 
4

7

1 
4
7

1
4
7

1 
4

7
1 

4
7

1 
4

7

1 
4
7

1 
4

7
1

4
7

1
4
7

1 
4
7

1
4

7
1

4
7

1
4
5

1
4
8

1
4
8

1
4

8
1 

4
8

U
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1 
4
7

1
4

7

1 
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1 
4
7

1 
4

7
1
4
7

5
5 1
2

1
6

2
3

2
3

2
3

2
9

5
9

2
4

4
5

4
5

4
3

4
6

4
6

3
0

3
0

3
0

2
7

1
6

2
6

2
6

2
6

3
7

11 1 
1

1 
7

1 
7

2
7

1
2

1
2

1
2

1
0

1
3

1
3

1
3

1 
3

1
3

1
2

1
2 1
2

1 
2

1 
3

4
3

4
3

4
8

4
51 1G 1

0
1
0

3
7 U

4
5

5
6

3
2

3
2 6

1 
1

11 41 4
1 3
5

2
9

2
9

4G 4G 5
3 5

1 
7

1 
7

1
0

1
0

2
5

4
5 3 3

12 11 11 11 4
o

4
8

3
7

3
7

5
0

5
0

2
0

2
V 2
9

2
5

F
e

-p
c s

1
0

.
5

.
5
.

5
.

5
.

5
.

1 
.

3
.

1
0
.

5
.

5
.

7
.

5
.

5
.

5
.

7
.

5
.

7
.

5
.

3
.

5
.

5
.

7
.

5
.

1 
.

5
. .

5
.

5
.

5
.

7
.

3
.

5
.

7
.

5
.

2
.

7
.

2
.

5
.

2
.

7
.

3
.

5 
.

7
.

5
.

t 
.

O
G

0
0

0
0

0
0

0
0

0
0

0
0

0
0

O
G

0
0

0
0

0
0

0
0

G
O

0
0

0
0

0
0

0
0

0
0

G
O

O
G

G
O

0
0

0
0

0
0

0
0

2
0

0
0

0
0

0
0

0
0 00 (J
O

0
0

0
0

0
0

G
G

G
O

G
O no D
O

0
0

0
0

0
0

0
0

M
g
-p

c
t 

.
s 5
.U

G
5

.0
U

2
.0

0
2
. 

G
O

1 
.G

U

1 
.G

O
.5

G
2
. 

G
O

5
.0

0
2
. 

JO

1 
.G

G
2

.G
U

1 
.0

0
1 

.0
0

1 
.0

0

3
.G

G
2
.0

0
1 

.G
O

1 
.0

0
1 

.0
0

2
.G

U
2
.0

0
1 

.0
0

1 
.0

0
.3

0

2
.0

G
.0

7
2
.U

O
1 

.G
G

1 
.u

G

2
. 

G
O

1 
.G

O
1 

.G
G

2 
.G

U
1 

.0
0

.7
0

2
. 

G
O

1 
.0

0
2

.0
U

1 
.0

0

2
.U

G
.7

0
1 

.0
0

2
.0

0
2
. 

G
O

C
d
-p

c
 t
 .

s 1 
.0

0
2

.0
C

1 
.0

0
2
.0

0
2
.G

G

2
.0

0
2
0
. 

G
O

2
.0

0
1 

.0
0

2
.0

0

1 
.0

0
1 

.0
0

1 
.0

0
.5

0
2
.0

0

1 
.0

0
1 

.0
0

.2
0

.1
0

.1
5

.5
0

.1
0

1 
.0

0
.1

5
.1

0

.5
0

.0
5

1 
.0

0
.2

0
2
.0

0

.2
0

.5
0

.3
0

.3
0

.1
5

.5
0

.3
0

.5
0

.2
0

1 
.0

0

.5
0

.2
0

1 
.0

0
1 

.0
0

1 
.0

0

T 
i-
p

c
t.

s .7
0
0

.5
0

0
.3

0
0

.5
0

0
.5

0
0

.5
0
0

.2
0
0

.5
0

0
.7

0
0

.5
0

0

.5
0
0

.5
0

0
.5

0
0

.5
0

0
.3

0
0

.7
0

0
.5

0
0

.5
0
0

.3
0

0
.3

0
0

.3
0
0

.5
0

0
.5

0
0

.3
0
0

. 
1

0
0

.5
0

0
.0

2
0

.5
0
0

.5
0
0

.5
0

0

.5
0

0
.5

0
0

. 
5
0
0

.5
0

0
.3

0
0

.5
0
0

.5
0

0
.3

0
0

.5
0

0
.3

0
0

.5
0
0

.3
0
0

.5
0

0
.5

0
0

.5
0

0

M
n

-p
p

m
s 1

/0
0

0
1

/0
0

0
1 
/5

0
0

1
/0

0
0

1
/0

0
0

7
0

0
2
/0

0
0

5
0
0

1
/5

0
0

1
/0

0
0

1
/0

0
0

1
/0

0
0

1
/0

0
0

7
0
0

1
,0

0
0

1
/0

0
0

1
/0

0
0

1
/0

0
0

7
0
0

7
0
0

1
/0

0
0

1 
/O

O
O

1
/0

0
0

7
0
0

2
0
0

7
0
0

2
0

0
7
0
0

5
0
0

1 
/5

0
0

7
0
0

5
0
0

7
0

0
7

0
0

7
0
0

7
0
0

1
/0

0
0

5
0

0
7
0
0

1
/0

0
0

1
/0

0
0

3
0
0

1 
/Q

U
O

1
/0

0
0

1
/0

0
0

A
g

-p
p

m
 

A
s
-p

p
m

 
A

u
-p

p
m

s

N N N N N N N N N N
.

N N N N N N N N  N N N N N N
1 

.0 N N N N N N N N N N N N N N N N N N N N

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-p

p
m

s

5
0

3
0

3
0

2
0

5
0

2
0

1
0

3
0

1
0
0

5
0

7
0

2
0

7
0

1
0

0
2
0

7
0

7
0

7
0

7
0

5
0

7
0

2
0

5
0

1
0
0

1
0

0

7
0

<
1

0
7

0
7
0

7
0

1
0
0

7
0

1
0

0
2
0
0

1
0

0

7
0

2
0
0

1
0

0
1
5
0

7
0

1
0
0

7
0

7
0

1
0

0
5

0



T
a
b
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
a
a
ta

 
fo

r 
ro

c
k
 

s
a
m

p
le

s
/ 

C
h
u
y
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A

I 
a

s 
k
a

--
 c

o
n

t 
i 

n
.u

e
a

d 
a

-p
p

in
 

s
6
e
-p

p
m

 
s

81
 B

S
U

2
7
G

8
1

a
S

0
2

'J
a

d
l 

b
S

O
iu

A
81

 n
S

0
3

9
A

81
 W

^O
iV

o

8
lB

'.i
O

<
.1

6 
1 

J 
S 

0 
4 

3
81

 B
S

O
o

lb
31

 D
U

02
1 

J
81

 D
U

0
5

d
A

31
 D

U
O

S
dO

81
 D

U
0
5
9
A

81
 D

U
O

&
1 

A
81

 D
U

O
b

la
d1

 O
U

O
o3

A

81
 D

U
0
6
3
b

81
 D

U
0

6
A

A
81

 D
U

0
7
A

A
81

 D
U

0
7

6
A

81
 O

U
Q

7o
A

<J
1 

O
U

0
7

8
b

81
 D

U
0
7
V

A
d
l 

O
U

O
<s

2A
81

 M
H

0
2

?
o

8
1
M

H
0
2
7
C

8 
1 

M 
H 

U 
i 

9 
A

8 
1 

M 
H 

J 
i 

V 
b

8 
1 

M 
H 

0 
3 

1 
A

8 
1 

H 
H 

0 
J 

2 
d

d 
1 

rl 
H 

J 
3 

3 
A

8
lH

ri
U

3
3
b

8 
1 

M 
H 

0 
3 

A 
A

31
 M

H
U

35
A

81
 H

nO
 3

 5
b

8 
1 

M 
H 

0 
J 

5 
0

81
 M

H
G

3o
A

81
 M

H
0

3
o

d
8

1
M

H
0

3
7

A
81

 M
H

U
3
7
8

(&
1

M
H

0
3

b
A

81
 M

H
O

^b
B

81
 M

H
0

3
V

A
81

 N
hO

oG
A

61
 H

H
O

b
Jb

81
 M

H
0
6
2
A

1 
, 

5
0
u

1
,0

0
0

5U
O

7
0
0

5
0
0

7U
O

1 
,b

J
G

7
0

0
1 

,U
JU

1 
,G

D
O

1 
,U

O
O

7
0

0
7

0
0

1 
,U

JO
1 

/G
O

G

2
/0

0
0

1 
,U

JO 5
0

0
7
0
0

1 
,5

0
0

1 
,5

D
O

1 
,5

0
U

7
0
0

7
0
0

3
0
0

1 
,5

0
0 7G

1 
,U

U
O

1 
,5

U
O

7G
O

1 
,G

O
O

1 
,U

U
G

1
/O

J
U

1 
,0

0
0

1 
,5

0
0

7
0
0

1 
,0

0
0

1 
,0

0
0

1
,5

J
O

1 
,0

0
0

1 
,5

U
U

7U
O

1 
,L

G
U

1 
,U

D
O

7
0

0

2
.G 1
.0

1
.U 1 
.0

1 
.0

1 
.U

1 
.'J

1 
.0

1
.0

1
.0

1
.0

1 
.0

1
.0

1 
.0

2
.G

2
.0

2
.0

1
.0

1
.0

1
.0

1 
.0

1 
.0

1
.0

1
.0 N 1
.0 N

1
.0

1
.0

1 
.0

1
.0

1 
.G

l.
ii

1 
.0

1 
.U

1
.0

1 
.G

1 
.0

2
.0

1 
.0

2
.0

1
.G

1
.0

1 
.0

1
.U

8 
i-
p
p
m

 
s

N N N N N N
 N
 

N N N N N N
 

N
 N N N N N N N N N N N N
 N N N N N U
 

N N N N N N
 N N N
 N N N
 

N

C 
d
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N fj N N N N N N N N fj N N N U N N N N N J*

C
o
-
p
p
m

s

20 30 20 10 1
0 7 5
10 3
0 20 20 30 3
0 30 20 50 30 20 15 10 15 15 15 10
5

30
Si

20 20 15 20 20 1 
5

30 2
0 15 2
0 15 1 
5

15 3
0 15 20 3
0

20

C 
r-

p
p
m

s

1
5

0 7
0

1
0

0
1

0
0 7
0

7
0 1
5

1 
50

2
0
0

1
0

0

1 
5

0
1 

5
0

1 
5

0
1 

5
0

1 
0

0

2
0
0

1 
5
0

1
0
0

1 
5
0

1
5
0

1 
5
0

1 
5
0

1
0

0
1
0
0 20

1
5
0 1
0

1 
5

0
1

5
0

1
0
0

1
5

0
1 

5
0

1
0

0
1
5
0

1
5

0

1
0

0
1
5
0

1
5

0
1 

5
0

1 
5
0

1 
5
0

1
5

0
1 

5
0

2
0
0

1
0
0

C 
u
-p

p
m

s
La
- 
pp
m

s

20
N

30 20 20 20
N N N

2
0 N N

20 20 70 50 20 N N N

20 20
N N N

20
N N N

20 20 20 20 20 20 20 20 20 20 20 2
0 20
N N

2
0

M
o
-
p
p
m

s

N N N N N N N N N N N
10
N N N N N N N N N N N 7 N N N N N N N N N N N N
10
5 N N N N N

10
N

N
b
-
p
p
m

s

<
2
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
i-
p
p
m

s

70 50 70 30 3
0

30 1
5

7
0

7
0

7
0

5
0

7
0

7
0

7
0 5
0

1
0
0

5
0

7
0

5
0

7
0

7
0

5
0

5
0

5
0

1
5 70 10 50 70 70 7
0 5
0

7
0

7
0 5
0

7
0

1
0

0
7
0

7
0

5
0

7
0

5
0

7
0

1
0

0
5

0



T
a

b
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
ro

c
k
 

s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/

 
A 

la
s
k
a

--
c
o

n
ti
n

u
e

o

CO 05

S
a
m

p
le

81
 6

S
U

2
7

G
 

8
1
b
b
0
2
9
B

 
81

 o
S

0
3

0
A

 
81

 o
$

0
3

V
A

 
81

 S
S

0
3

9
0

81

P 
b
-p

p
m

 
s

81
 t

iS
O

o
! 

d 
81

 D
U

0
2
1
&

 
81

 D
U

0
5
8
A

81
 D

U
0

5
8

B
 

81
 D

U
0

5
9

A
 

81
 D

U
0

6
1

A
 

81
 D

U
G

&
lb

 
81

 D
U

U
o3

A

81
 D

U
0
6
3
B

 
81

 D
uQ

6<
.A

 
81

 D
U

0
7

4
A

 
81

 D
JU

7
6

A
 

81
 D

U
0

7
8

A

81
 D

U
0

7
8

B
 

81
 D

U
0
7
V

A
 

81
 O

U
0
3
2
A

 
81

 r
lH

0
2
7
b
 

81
 K

H
0

2
7

C

o 
1 

M 
H 

0 
3 

V 
A

81
 1

1 H
O

 5
1 

A 
6 

1 
(1 

H 
J 

3 
i 

B 
81

 M
H

O
 3

 3
 A

8
1
M

H
J3

.5
U

 
81

 M
H

O
 3

4
 A

 
81

 M
H

0
3
5
A

 
81

 M
H

0
3
5
b
 

8
1

M
H

0
3

5
0

8
1
H

H
0
3
6
A

 
b1

 M
H

0
3

6
ii 

8
1

M
H

0
3

7
A

 
S

1
K

H
0

3
7

U
 

81
 M

H
0

3
6

A

81
 M

H
0

3
8

U
 

81
 M

H
03

V
A

 
8 

1 
M 

H 
0 

0 
J 

A 
8 

1 
M 

H 
0 

0 
0 

b 
fa

1 
M

H
0

6
2

A

7U
 

30
 

30
 

2
0

 
2

0 30 1
0 N

30
 

30 5
0 1
0 20 20 20 20 50 50 30 30 30

 
SO

 
30

 
30

 
1U

O 30
 

10
 

20
 

3U
 

30 50 2
0

30 50 30 20 50 2
0

50 20 50 20 20 30 30

S
b
-p

p
m

 
s

S 
c
-p

p
m

 
s

20 15 15 15 15 15
5

15 30 20 20 20 20 20 20 30 20 1 
5

15 15 20 20 15 15 N

2
0

 N
2
0
 

15
 

15 20 1
5 20 30 20 15 20 15 30 15 20 15 15 20 1
5

S
n

-p
p

m
 

s
S 

r-
p
p
m

 
s

N N N tl N N N N N N N N N N N N N
1
0 N N N N N iM N N 14 N N N N N N N N N N N N N N N N N M

2
0
0

1 
/
O
O
O

7
0
0

5
0
0

5
0
0

5
0
0

1 
/
O
O
O

50
0

so
n

7
0
0

5
0
0

7
0
0

5
0
0

3
0
0

7
0
0

5
0
0

5
0
0

3
0
0

20
0

3
0
0

3
0
0

3
0
0

7
0
0

30
0 N

SC
O N

50
0

3
0
0

5
0
0

3
0
0

3
0
0

30
0

3
0
0

- 
30
0

50
0

3
0
0

50
0

3
0
0

5
0
0

3
0
0

3
0
0

7o
n

3
0
0

7
0
0

V
-p

p
m

 
s

2
0
0

3
0
0

2
0
0

1 
5
0

1 
5

0

1 
5
0

7
0

1 
5
0

5
0

0
2

0
0

20
0

20
0

2
0

0
2
0
0

2
0
0

3
0
0

2
0
0

2
0
0

30
0

1
5

0

3
0
0

2
0
0

3
0
0

2
0
0 70

2
0
0 1
0

2
0
0

1
5
0

1
5
0

30
0

20
0

20
0

30
0

20
0

1 
5

0
3
0
0

1 
5

0
3

0
0

1 
5

0

3
0
0

1
5

0
2
0
0

2
0
0

2
0
0

W
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Y
-
p
p
m

S

30 30 20 20 20 20 20 10 50 30 30 30 30 50 30 70 30 30 30 20 20 20 20
N

20 30
N

30 2
0 50 30 30 50 50 30 20 50 30 50 50 50 50 30 50 30

Z 
n
-p

p
m

 
s

Z 
r-

p
p
m

 
s

<
2
0
0 N N N N N N N

<
2
0
0 N N N

<
2
0
0

<
2
0
0 N N N N N N N N N N N N N N N N N N N N N N

2
0
0 N N N

2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

15
0

20
0

20
0

20
0

15
0

20
0 70

10
0

20
0

20
0

20
0

20
0

15
0

15
0

15
0

20
0

20
0

20
0

30
0

15
0

20
0

20
0

2
0
0

20
0 50

20
0 N

20
0

20
0

20
0

20
0

15
0

20
0

15
0

20
0

15
U

15
0

15
0

15
0

20
0

20
0

15
0

2U
O

20
0

20
0

T
h

-p
p

m
s

N N N N N N N N N N N N N N N N
 

N
 

N N N N
 

N N
 

N
 

N N
 N N
 N
 

N N
 N
 

N
 

N
 N N N
 

N N N N N N N N



T
a

b
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
ro

c
k
 

s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A 

la
s
k
a
--

c
o
n
ti
n
u
e
d

S 
a 

ID 
p 

c 
e

81
 B

S
0
2
7
G

 
3

1
iiS

U
2

9
u

 
81

 d
S

G
3
0
A

 
3

1
U

S
G

3
9

A
 

81
 B

S
U

3
9

U

C 
u
- a

P
b
-p

p
m

 
a
a

81 8
1

3
S

O
<

,3
 

d1
 b

S
0

6
1

U
 

81
 D

U
0
2
1
b
 

31
 O

U
0
5
6
A

31
 D

U
Q

S
bd

 
81

 D
U

0
5
9
A

 
81

 D
U

0
6
1
 A

 
81

 D
U

0
6

1
b

 
81

 D
U

0
6
3
A

31
 O

U
U

6
3
d
 

81
 D

U
0

6
4

A
 

81
 D

U
J7

4
A

 
81

 D
U

0
7
6
A

 
81

 D
U

G
78

A

9 
5 

1 
5 

1 
L

1 
5

2C
5

5C
 

1 
5

3C
 

1 
5 

2C
 

A 
5

1 
5

8C 2 
5 

1 
5 

1 
C 

1 
5

2
0
 

1
0

 
1 

S S 
1

0 1
0 5 5

20 15 20 1
0

1
5

1 
5

1
0 15 1 
5

30 20 15

Z
n

-p
p

m
 

a
a

1 
1 

5
5

5 55 6
5

7
5 40 25 30

1 
1

0
8

5

1
0
0

1
0

0
7
5

1 
3

0
6

0

8
0

8
0

4
0

5
0

55

S
b

-p
p

m
 

a
a

N N fj N N N N

A
s

-p
 

cm
E

Q
U

IV
 

U

30 20 40 20 20 1
0 20

A
u

-p
p

m
 

a
a

N N N N N N N N N ,M N N N N N N N N N

A 
s

-p
p

m
 

a
a

C
d

-p
p

m
 

a
a

CO
8
1
D

U
0
7
d
b
 

8
1
O

U
0
7
9
A

 
8
1
D

U
G

&
2
A

 
8

1
M

H
0

2
7

B
 

8
1
M

H
0
2
7
C

8
1

M
H

0
2

9
A

 
8

1
M

H
0

2
9

U
 

8
1

M
H

0
3

1
A

 
8
1
M

H
0
3
2
0
 

8
1

M
H

3
3

3
A

8
1

M
H

0
3

3
B

 
3

1
M

H
0

3
4

A
 

8
1

M
H

0
3

5
A

 
8 

IN
H

 0
 3

 5
 U

 
8
1
M

H
0
3
5
D

81
 M

H
G

36
A

 
8
1
M

n
0
3
6
d
 

8
1
M

H
G

3
7
A

 
81

 M
 H

 Q
 3

 7
 3

 
8

1
M

H
0

3
8

A

1 
5 5

2C 2
0 5

3
L

 
<

5
1 

5
1 

5
1 

5

A
C 1 
5

2 
C 

A 
5 

1 
5

1 
5

5 
5

2
0

1 
1 

C
1 

5

1
0

1
0 20 1 
5

9
0 20
5

1 
0

1
0

15 1
0 1
0

1 
5

20 1 
5

1
5 25 1
0 20 15

6
0

6
0

6
5

7
5

3
0

9
5 5

6
5 7
0

7
5 9
0

6
0

8
5

1
2

0 6
5

6
5

1 
4

0 80
1 

1
0

9
0

6
1
M

H
Q

3
o
b
 

8
1
M

M
Q

3
9
A

 
81

M
H

Q
6G

A

7
5 1 
5

2 
b

7 
5

2
0

25 20 1 
5

20 1 
5

1 
50 6
5

9
0

1 
3
0

7
5



T
a
b
l
e
 
II
I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

r
o
c
k
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

CO 00 GO

S
a
m
p
l
e

8 
1 
M
 H
 0
 6
 4
 A

8 
1 
M 
H 
0 
6 
4 
B

8 
1 
H 
H 
0 
9 
2 
A

81
 M
H
0
9
6
A

81
 M
H
1
U
1
 A

8 
1 
M 
H 

1 
0 
3 
u

8 
1 
M 
H 

1 0
 4
 B

81
 M
H
 1

 U
O
A

8 
1 
M 
H 

1 0
 6
 d

81
 N
 b
 0
 5
 2
 A

81
 .
'J

S0
33
A

81
 N
S
0
3
4
A

81
 N
S
0
3
9
A

81
 N
S
0
4
1
 A

8
1
N
S
0
4
3
B

81
 N
S
0
6
3
b

81
 N
b
0
6
5
A

81
 N
 S
O 
65
 U

81
 N
S0

66
ti

81
 N
i
0
7
9
A

81
 N
S
O
b
U
A

8
1
N
S
0
8
4
A

8 
i N
S
O
V
7
A

8 
1 
M 
S 

1 
C 
5 
A

8 
1 
N 
S 

1 
0 
4 
A

3
1
N
S
 1
Q4
D

8
2
D
U
0
9
0
C

8
2
D
U
1
 5
1 

C
8
2
0
u
1
9
4
b

8
2
0
U
1
9
4
C

8
2
D
0
1
 V
8A

8
2
0
0
1
9
8
B
'

8
2
M
H
0
5
7
C

8
2
H
H
0
5
7
D

8
2
H
H
0
5
7
E

8
2
M
H
0
5
7
F

S
2
N
H
O
o
1
 A

8
2
M
H
0
0
2
A

8
2
M
H
O
o
4
A

8
2
M
H
0
6
7
A

8
2
N
H
O
G
6
A

8
2
N
H
0
7
3
H

8
2
M
H
O
d
o
A

8
2
M
H
O
J
3
H

8
2
M
H
0
9
0
A

Ld
 t

 i
 U

cU
 
51

60
 

51
60

 
48

60
 
13

60
 
20

ob
 
20

cO
 
20

60
 

1 
1

60
 

1 
1

60
 

4

6
0
 

6
60
 

6
59
 
49

59
 
48

59
 
57

60
 
47

oO
 
37

60
 
37

60
 

31
6U

 
5o

6C
 
55

61
 

3
oO
 
53

60
 
23

60
 
10

60
 
10

60
 
40

61
 

o
CO
 
37

60
 
37

oO
 
48

60
 
48

61
 

4
61
 

4
61
 

4

61
 

4
61

 
4

61
 

4
61

 
6

61
 

6

61
 

9
60

 
39

60
 

14
60

 
1 
3

61
 

4

jU
e 

L
o
n
g
i
t
u
d
e

28 2d 46 13 57 43 58
7 7

32 50 47 32
5

40 43
8 a

40 1 
1

59 55 35
U

34 34 12 37 10 10 52 52 32 32 32 32
0 0

4
0 45 26 18 32 3
4

48

14
7 

49
1 
47
 
49

14
6 

28
1 
44

 
34

14
4 

39

1 
4<
, 

40
1 
44

 
40

14
4 

35
14
4 

35
1 
49
 

3

14
7 

59
14

7 
56

1
4
7
4
5

14
7 

49
14
7 

23

14
7 

50
14

7 
28

14
7 

28
14

7 
23

14
7 

24

14
7 

25
14
7 

9
14
6 

36
14
4 

39
14
4 

35

1 
44
 
35

14
o 

29
14
7 

7
1 
44
 
42

14
4 

42

1 
44

 
12

14
4 

12
14

7 
12

1
4
7
1
2

14
7 

12

14
7 

12
14
7 

9
14

7 
9

14
6 

59
14

6 
55

14
6 

48
14

7 
25

14
7 

45
14

7 
44

14
7 

21

42 42 32 50 31

7 9
55 55
5

15 31 20 10 10 59 55 55
4

20 30 40 12 42
5 5

54 41 50 50 37 37 41 41 41 41 48 4
8 10 18 4 
1

52 1a 51
8

F
e
-
p
c s 5. 5. 5. 3. 5. 5. 5. 2. 5.

10
. 5. 5. 7. 3. 5. 5. 3. 7. 5. 7. 5. 5. 5. 2. 1. 2. 2. 5. 2. 2. 1 
.

2. 3. 2. 3. 3. 5. 2. 2. 2. 3. 2. 2. 2. 2.

t 
.

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 50 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 uO

Kg
-p
ct
 .

s 1
.
0
0

2
.
0
0

1 
.0

0
1 
.0

0
1 
.0
0

2
.
0
0

1 
.0

0
1 
.
0
0

1 
.0

0
2
.
0
0

1 
.0
0

1
.
0
0

2
.
0
0

.7
0

1 
.O

u

1 
.0

0
.7
0

1 
.0

0
1 
.0
0

5
.
0
0

5
.
0
0

1 
.0

0
1 
.0

0
.7

0
.5

0

.3
u

1 
.0
0

2
.
0
0

1 
.5

0
1 
.0

0

.
7
0

1 
.O
U

1
.
b
U

.7
0

1 
.
5
0

1 
.0

0
1 
.5

0
1 
.0

0
1 
.0
0

1 
.
0
0

1 
.0

0
1 
.0

0
.
7
U

./
o

1 
.0

0

C 
a
-
p
c
 t

 .
s 1 1 1 1 1 2 2 1

2
0 1 1 1 1 2 2 1

20

1 1

.0
0

.0
0

.
0
0

.
0
0

.
0
0

.
0
0

.0
0

.
0
0

.0
0

.
0
0

.0
0

.
0
0

.
3
0

.5
0

.
0
0

.3
0

.
2
0

.2
0

.
1
0

.0
0

.
0
0

.
2
0

. 
10

.
0
0

.5
0

.
0
0

.2
0

.
5
0

.
5
0

.7
0

.
2
0

.
2
0

.
5
0

.
7
0

.
7
0

.0
0

.
5
0

.5
0

.
5
0

.
3
0

.1
0

.0
5

.
3
0

. 
30

.2
0

T 
i
-
p
c
t
 .

s .
5
0
0

.
5
0
0

.
5
0
0

.
3
0
0

.
3
0
0

.
5
0
0

.
5
0
0

.
3
0
0

.
2
0
0

.
5
0
0

.
5
0
0

.
3
0
0

.
5
0
0

.
3
0
0

.
5
0
0

.
5
0
0

.
3
0
0

.
5
0
0

.
3
0
0

.
5
0
0

.
5
0
0

.
5
0
0

.
5
0
0

.
2
0
0

.
1
5
0

. 
1 
00

.
2
0
0

.
5
0
0

.
1
5
0

.
1
5
0

.
1
0
0

.
2
0
0

.
2
0
0

.
2
0
0

.
3
0
0

.
1
5
0

.
2
0
0

.
1
5
0

.
1
5
0

.
2
0
0

.
2
0
0

.
1
5
0

.
2
0
0

.
1
5
0

.
2
0
0

M
n
-
p
p
m

s

7
0
0

1
/
0
0
0

1
/
0
0
0

2
/
0
0
0

1
/
0
0
0

1
/
0
0
0

1
/
0
0
0

7
0
0

3
/
0
0
0

1
/
0
0
0

7
0
0

1
/
0
0
0

7
0
0

50
0

7
0
0

7
0
0

5
0
0

7
C
O

5
0
0

1
/
5
0
0

5
0
0

1
/
0
0
0

70
0

7
0
0

5
0
0

2
/
0
0
0

5
0
0

1
/
0
0
0

5
0
0

7
0
0

2
0
0

1
/
0
0
0

1
/
0
0
0

3
0
0

5
0
0

7
0
0

1
/
0
0
0

2
0
0

5
0
0

7
0
0

5
0
0

2
0
0

5
0
0

5
0
0

5
0
0

A
y
-
p
p
m
 

A
s
-
p
p
m
 

A
u
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N
<
.
5

N N
< 
.5 N .5 N N N N N

<
.
5 N N N N N

< 
.5 N N

<
.
5

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

S

N N N N N N N N N .N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
. 
N N N N N N N

B-
 p
p
m

s

30 70
10

0 50 10

<
1
0

<1
 0 50 10

1
0
0 50 70

1
5
0 50 70 70 30 70

1
0
0 20

<
1
0 20

10
0 20 30 20 30

<1
 0 10

<1
0 10 30

1
0
0 30

2
0
0 10 30 50 30 30 50 50 10

<1
 0 50



e ooooo ooooo ooooo ooooo ooooo m o o m o o m o m o ooooo
Q in in f^. fs. in in N"» ro ^o P*- in f*». f^« in in N. in in N- in N"» in r\j *"» r\i ^- rvi in ^- r\i » » *"»»  fi r\i in *"» fi in 
d

ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ Z.ZZZZ ZZZZZ Z Z Z Z .2 ZZZZZ

6 ZinZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZinZZZ ZZZZZ ZOZZ^- ZZZZZ
Q. V «-
Q
I <" 
O
z:

e zzozz zzzzz zoozz zzooz ozooz zzzzo zzzzz ozzzz zzzzo

OOOOO OOOOO OOOOO OOOOO in in O in o OOOOO Z in O in O OOOOO

OOOOO OOOOO i/^OOOO OOOOO OOOOO

OOOOO OOOir\O OOO"^ 1" OOOOO i/%Oi/>u^o f>»OOOO inf^u^OO OOOu^O u^OOOO

ZZZZ3 ZZZZZ Z

zzzzz zzzzz zzzzz zzzzz zzzzz zznzz zzzzz

OC33OO OOOOO OOOOO O OJ-iO vr«OOOO

ooooo ooooo ooooo ooooo ooooo ooooo ooooo
OOOOO OOCOO OOOTO OZ)OC3O 3OOD3 ^OLAOT OOOOO

ooo^---
z z z z (/>

CO OO OO CO OO

389



T
a
o
l
e
 
II
I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 

fo
r 

r
o
c
k
 
s
a
m
p
l
e
s
*
 
C
h
u
^
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
 
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

8 
1 

M 
H 

U 
c 

A 
A 

J 
1 

M
H

Q
o^

iJ
 

8 
1 

i-l 
ri 

0 
9 

2 
A 

a
l 

1-
iii

O
V

oA
 

3 
1 

i-l 
H 

1 
01

 A

P
b
- 

pp
ia

 
s

Co O

31 8 
1 

H 
H 

1 
J 

4 
d

81
 M

ri
l 

Jo
A

ai
 N

SO
 3

2A

81
 N

S
0

3
3

A
 

81
 N

S
0
3
4
A

 
81

 I
IS

0
3

9
A

 
81

 N
S

O
O

 A
 

8 
1 

N 
S 

0 
A 

3 
b

31
 N

S
3
o
3
o
 

81
 N

 S
 u

 o
 j
 A

 
S 

1 
,M 

S 
0 

o 
5 

D 
81

 f
JS

O
oo

u 
81

 N
S

O
 7

9f
t,

81
 N

S
0

3
0

A
 

81
 U

S
0

8
4

A
 

81
 f

^S
O

 x
7A

 
8 

1 
N 

S 
1 

U 
3 

A 
iJ

1 
N

S
1 

04
A

31
 N

S
1
0
<

,0
 

8
2
0
U

U
9
U

C
 

8
2
D

U
1
5
1
C

8
2
D

U
1
 V

U
 

8
2
D

U
1
 9

<i
A

8
2
M

H
0
5
7
C

 
8

2
M

H
0

5
7

D
 

8
2
M

H
O

W
E

8
2
M

H
O

S
7
F

 
8 

2 
M 

H 
U 

6 
1 

A 
8
2
M

H
Q

6
2
A

8
2
M
H
0
6
7
A

6
2
M
H
U
V
6
A

3
0

 
7U

 
5
0
 

2
0
 

50 30
 

30
 

30
 

20
 

bO 20
 

50
 

bO
 

20
 

30 10
 

1U
 

3
0

 
5

0 10 10 2
0 10 1 
5

20 30
N

2
0

 
1
0 M

1
0

<
1

0
0
0 10

N
20

0
0 10

N

0
0 15 1
0 10 2
0

S
b
-p

p
rn

 
S

N N U U
 N N N
 

H
 

N n

S
c
-p

p
rn

 
s

15 2
0 15 10 15 2
0 15 10 1
0

30 2
0 30 3
0 15 1 
5

20 15 3
0

2
0 30 2
0 15 30 15 10

7
1
0 50 10 10 1
0 10 1 
5

10 20 10 15 10 10 10 10 10 10 10 10

S
n
-p

p
m

 
s

N IN
l N N N
 

N
 N N

0
0

S
i 
 p

p
m

s

7
0
0

7
0
0

5
0

0
7

0
0

7
0

0

1 
/
O
O
O
 

7
0
0
 

7
0
0
 

7
0
0
 

7
0
0

5
0
0

5
0
0

1
0
0

3
0
0

5
0
0

3
0
0
 

2
0
0
 

2
0
0
 

2
0
0
 N

1
0
0

2
0
3

1
0
0

5
0
0

5
0
0

5
0
0

1 
50

2
0
0

3
0
0

5
0
0

2
0
0
 

2
0
0
 

2
G
O
 

3
0
0
 

3
0
0

3
0
0

1
5

0
2

0
3

3
0
0

2
0
0

1
5

0
1 

0
0

1 
5
0

2
0
0

2
0

0

V
-p

p
m

 
s

20
0

30
0

20
0

1
5
0

2
0
0

2
0

0
2
0
0

1
5
0

1
5
0

3
0
0

2
0
0

2
0
0

3
0
0

1
5
0

2
0
0

3
0

0
1
5
0

3
0

0
3
0
0

3
0
0

3
0
0

2
0
0

3
0

0
1
5
0

1
0

0 7
0

1
0

0
2

0
0

1
0
0

1
0

0 5
0

1
0

0
1
5
0

1
0
0

1
5

0 70
1
5
0

1
0
0

1
0
0

1
0

0

1
0
0

1
0
0

1
0

0
1

0
0

1
0
0

U
-
p
p
 m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Y
-
p
p
m

s

20 30 30 20 50 30 30 20 20 50 20 50 50 20 30 30 20 30 3
0 30 50 20 20 20 15 10 10 30 10 15

N
15 20 20 20 20 20 10 15 20 20 10 10 1 
5

10

Z 
n
-p

p
m

s
2 

r-
p
p
tn

 
s

<
2
0
0

<
2
0
0 N

<
2
0
0 N N N N N

2
0
0 N

<
2
0
0 N N N N N N N N N N N N N N N N N N N N N N N N

<
2
0
0 N N N N N N N N

2
0
0

2
0
0

20
0

15
0

30
0

15
0

15
0

15
0 70

15
0

20
0

15
0

20
0

15
0

2
0
0

2
0
0

10
0

2
0
0

2
0
0

20
0

2
0
0

1
5
0

2
0
0 70

1
5
0

1
0
U 50 50 30 70 30 30 50 70 70 70 50 50 50 50 70

10
0 70 50 70

T 
h
-p

p
m

 
s

N N N N N N N N N N N N N N N N N N N N N N N
 

N N N N N N N N N
 

N N N N N N
 

N N N N N
 

N N



I-N
 

l*N
 NN
 N
 

N
 N
 

NN
 

N
 N

2" 
2'i* 
f

N

S
I

N N
 

N
 S01 

01 
51 
02 
SNNN0
1

S
>

N 5S
f 

S
I

NN
 NNNN

S
0
'>

 
S

0
'>N

50 :>

0*2NNN
 

0
'2

>

0
'2

>
0
'2

>
0

"
;

0
'2

>
0
"2

>

N
 N
 N
 

N
 NN
 

N
 N

O
1? 

5
1? 

SSoz59 
O

Z 
52O

ft
5025

1
0
8

5
8

5
9

55 
58 
08 
08 
5?

050
9

05050
1

O
f t 

5Z585
9

 
O

il

55 
SS 
O

C I 
O

il 
0
6

O
il

O
S

O
S

S
9

0508 
05 
58 
05 
SS

V o fi 0 M W 2 8 
V

C
Z

O
H

t^W
 

V
P

O
D

H
U

7
8

0
5

5 I 
5 I 
01 
01 
S>

01 
O

C 
O

C 
5 I 
015 I 
5 I 
S

?
O

C
0202 
sc0 I 
0 I 
NS I 
S I 
0
? 

S I 
01

S I

D I 
0 I 
12

0
2
 

S
C

 
S

9
 

1 I

32 
S I 
D

Z 
S  } 
D

C

0
9

 
3

2
 

D I 
? 

I 
D

1?

3 I 
32 
D

C 
S  ? 
S I

3Z
S

O
H

W
2P

 
O

Z
S

O
H

W
28

a
s* in

o
?

p

T
7
6
1
H

0
2
S

 
fl 1 6 I n Q 2 8 
D l

o  ? n i s N 1 8

V
-701S

N
 18 

VC 01 S
N

IP
 

18 
N 18

V
O

P
O

S
fJ I?

V
6Z

O
SN

 18 
IPIE

V
6C

C
S

N
 L8 

V  ? C 0 S N 1 8 
V

C
JO

S
N

 18

V
2C

O
S

N
 18

P  ? n i H l-J L 8 
P

f O
IH

W
18

v in
 i M

I.' 18 
v o M

) H t-J l ?

H

R
-7

9
0
H

U
L
H

 
1
8

e
e

u
id

d
-p

 3
pp 

u
id

d
-s

 v
C

P
 

u
id

d
-n

 v
Ul 3

uidd -s
 v

p t?
uidd  q

 9
PP

w
in

 _n
a  ) dui P q

p
a

n
u

 i ju
o
D

--C
5
( s

c
i v

IP
U

O
IIP

N
U

D
O

J 
JQ

J 
P

IP
P

il



II
I

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
P
O
C
K
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 

A 
la
 s
 k
a
-
-
 c
 o
n 

t 
i 
n
u
e
 a

S 
a 
m 
p 

I a
L 
a 

t 
i 
t 
u 

J e
L
o
n
g
 i

 t
ud

e

32
iin

d9
7A

3
2
M

H
O

V
3
C

8
2

M
II

I)
 V

9
A

3
2
M

H
1
 

1 
9
d

8
2

N
S

O
J
4

A

82
N

 S
U

2U
A

8
2

 N
 $

0
7
 4

 A
8
2
N

S
U

7
<

iA
3

2
N

S
0

7
9

C
3
2
N

S
1
 2

6
A

3
2
N

S
1
 2

3
d

3 
2 

N 
S 

1 
2 

'> 
A

8 
2 

N 
S 

1 
o 

3 
A

3
2
S

K
2
6
4
A

8
2
S

K
2
o
5
A

8
2

S
K

2
6

5
B

3 
O

h 
SO

 7
1 

A
8U

N
S

07
<

>
A

81
 b

S
0

1
1

 A
b
1
d
!i
0
1
 1

d
81

 B
S

0
1
2
A

81
 8

S
0

1
3

K
8
1
B

S
1
 1

2C
81

 d
S

l 
16

C
81

 D
U

0
0
4
A

81
 D

U
O

J5
A

81
 O

U
O

'iV
ti

81
 D

u
0

5
1

d
81

 D
U

U
7

0
A

81
 D

U
0
7
2
B

81
 O

U
0

7
2

G

81
 M

G
O

U
2A

8
1

M
H

0
0

9
Q

81
 M

H
0
4
9
b

81
 M

H
0
4
9
D

8 
1 

M 
ri 

0 
6 

5 
A

8 
1 

H 
H 

0 
1 

6 
A

81
 M

H
0

7
7

C
81

 N
S

U
U

3
b

8 
1 

f \ 
5 

0 
1 
i 

A
81

 N
S

0
1

3
A

61 61 61 dO 6
0

oG 61 61 c
l

59 6
0

6
J

oO d1 61 61 6
0

o
3 55 59 5? 59 6
0

oO 59 59 C
JU 6
0

c1 61 61 61 5
9

oO 6U 61 d1 0
1

6
0 5
9 5V

3 5 3
3
4

4
0

4
4 5 5 4

5
9 2
o

2
7

4
7 3 3 3

3
9

3
5 5
7

5
7 57 5
3

3
7 58 5
7

5
7 55 5
3 1 
1 5 5 V

5
6 55 5
5

2
3 5 4 4

5
4 5
7

4
6

44 4
9 2

4V 2
7

3
6 15
0

10 26 3
5 &

4
3

4
8 4
8 38 41 1 
1

1 
1

19 10 0 0
4
3

57 29 1 
7

32 32 32 13 2
7 30 30 23 13 5
7 12 3
0 55

1
4
7

1
4
7

1
4
7

1
4

5
1

4
5

1 
4
6

1
4

7
1

4
7

1
4
7

1
4

4

1
4

5
1
4
5

1
4

5
1

4
7

1 
47

1
4
7

1
4
8

1
4

8
1

4
9

1
4
9

1
4

9

1
4

9
1
4
9

1 
4
9

1
4
9

1
4

9

1
4
8

1
4

8
1
4
7

1
4

7
1

4
7

1
4
7

1
4

9
1
4
8

1
4

8
1 

;?

1
4

7
1

4
7

1
4
8

1
4
9

1
4
9

21 21 22
0

4
8 2
7

1
6

1
7

17 2
2 1 
2 3

2
7

2
2 2
3 2
3

41 3
2 15 15 1 
6

1
o

31 31 1
6

1
6 3

2
3 2
9

2
7 2
7

4
8 2
0 3 3

31 2
8

2
8 ')

15 1 
3

7
3
3 3

3
0 5

5
6

2
8 12 4
5

30 44 2
5

2
7

2
0 22 22

VD

5
3 0

59 5
9 10 3
0 0 0 3 0

55 31 10 1U 10 2
0

4
0 51 51 5
3 5

4
2 2 0

22

F
e
-
p
c
 t

 .
s 2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1 
.
0
0

2
.
0
0

3
.
0
0

1 
.5
0

2
.
0
0

3
.
0
0

2
.
0
0

V
a
l
d
e
z
 
F
e
l
s
i
c

2
.
0
0

2
.
0
0

1
0
.
0
0

1
0
.
0
0

1
0
.
0
0

1
0
.
0
0

2
.
0
0

2
.
0
0

io
.n
o

2
0
.
0
0

5
.
0
0

2
.
0
0

2
.
0
0

1
.
0
0

2
.
0
0

1
.
0
0

7
.
0
0

5
.
0
0

7
.
0
0

2
.
0
0

5
.
0
0

3
.
0
0

1
0
.
0
0

1
0
.
0
0

2
.
0
0

M
g
-
p
c
t
 .

s 1 
.0

0
1 
.0

0
1 
.
U
G

1 
.0

0
1 
.5
0

1 
.0
0

1 
.
0
0

1 
.0
0

.
7
0

.7
U

1 
.0
0

1 
.0
0

.5
0

1 
. 
OG

1 
.0
0

.7
0

a
n
d
 
M
a
f
i
c

.5
U

2
.
0
0

10
. 
DO

10
. 
DO

1
0
.
0
0

10
. 
U
O

2 
.U

U
2
.
U
U

1
0
.
0
0

10
. 
U
O

2
.
0
0

1 
.0

0
2
.
0
u

.
5
U

1
.
0
0

1 
.
O
U

7
.
U
O

1 
.0
0

2
.
0
U

1 
.O

U

1 
.
U
U

.5
0

10
. 
Uu

1
0
.
0
0

1 
.
0
0

C
a
-
p
c
 t
 .

s

.3
0

.1
0

.0
7

.5
0

.2
0

.2
0

.1
5

.2
0

1 
.
C
O

.3
0

.3
0

.2
0

.1
0

.
2
0

.0
7

.0
7

D
i
k
e
s
/
 

Si

1 
.
0
0

1 
.0

0
7
.
0
0

7
.
0
0

7
.
0
0

3
.
0
0

2
.
0
0

1 
.0

0
7
.
0
0

1 
.0
0

3
.
0
0

2
.
0
0

3
.
0
0

2
.
0
0

5
.
0
0

1
.
0
0

1
0
.
0
0

5
.
0
0

7
.
0
0

.5
0

2
.
0
0

1 
.0

0
1
0
.
0
0

5
.
0
0

2
.
0
0

T 
i
-
p
c
t
 .

s .2
00

.
2
0
0

.
2
0
0

.
1
5
0

.
2
0
0

.
1
5
0

.
2
0
0

.
2
C
O

.
2
0
0

.
1
5
0

.
2
0
0

.
2
0
0

.
1
0
0

.
2
0
0

.
2
0
0

.
2
0
0

M
n
-
p
p
m

S

7
0
0

1
/
0
0
0

7
0
0

70
0

1
/
0
0
0

7
0
0

1
/
0
0
0

50
0

1
/
0
0
0

20
0

2
0
0

1
/
0
0
0

3
0
0

50
0

5
0
0

5
0
0

l
l
s
/
 
a
n
d
 
PI
 a
g 

i 
og

 r
an

 i
 t
e

.
2
0
0

.
1
5
0

1.
 0
00

1
.
0
0
0

>1
 .
0
0
0

>
1
.
0
0
0

.
2
0
0

.
2
0
0

>
1
.
0
0
0

.
7
0
0

.
5
0
0

.
2
0
0

.
2
0
0

.
1
0
0

.
3
0
0

.
2
0
0

.
5
0
0

.
5
0
0

.
7
0
0

.
1
5
0

.
5
0
0

.
3
0
0

.
2
0
0

. 
70

0
.
5
0
0

3
0
0

3
0
0

2
/
0
0
0

2
/
0
0
0

2
/
0
0
0

3
/
0
0
0

1
/
0
0
0

5
0
0

2
/
0
0
0

1
/
0
0
0

1
/
0
0
0

5
0
0

1
,
0
0
0

5
0
0

5
0
0

5
0
0

7
0
0

1
,
5
0
0

2
/
0
0
0

7
0
0

1
/
0
0
0

5
0
0

1
/
5
0
0

2
/
0
0
0

5
0
0

A
g
-
p
p
m
 

s

N 
<
.
5

N
1 
.0 N N N N .5

A 
S

-p
p
m

S

N N N N N N N N N N N N N N N N

3
0

0 N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-p

p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
-
p
p
m
 

s

50 30 30 1 
5

30 30 1 
5

1 
5

50 15 1 
5

20 30 50 50

1
0
0 10 10 10 2
0 10 10 50 70 10 30 10 30 70 10 10 70 10 10 10 70

2
0
0 20 30



C6C

Co C& 00 (X Oo

t/> C/> U> X I 
OOCOO

CM rv c^ -j O 
» > O3 O J»

O° 00 Ot OO 00

XXXXCT 
OOOOO 
O~ ^" ^ O d

OD OC 00 oo 00

CCCCC
OOOOO

oc cr, (X oo oc 
_!_._._._.
o o o c. CD
C C Ul c^. u:
OC  '  >O
O C-       *   *

(XOcCXcxOcoo OO oo oo oo00 Oo Oo ot Oo
ro iv rv IN; fv
z i: z z z
t/> (/ . C/l t/> Cn
  > O O C O

Co Oo Of CG Ot.

C/> X X ZT 2: 
O   > O C C.

rv   >     rv    

ocoocrooooc:occoc
_

ooocc-ocoo o

A A

C O O O Oocroccr

ZZZZZZ22ZZZ 2 Z Z Z

Z2ZZZ22ZZZ

    -M ^ -* O

OOOOOOOOOOOOOv/iOOvi»-nOOO-JO»JiO

OOOZOOOOOOOOOOOOOOOO

OOOOO
    <-» INJ

c I/I I

OOOuiO

OZZOZZOZZZZZZZOZZZOOOZZZZZZZZO

ZZU1Z2

Z 2 ZZ 2 ZZZZZZZZZZZ ZZZZZ

  » O O     c«» 
uiOOOOOOOOC

    vn o "J vn 
OOOOOOOOOOOOOOZ

tMvyi-^ro-^     ro ro CM CM 
OO<^>Ov/i v^OOOO



T
a
b
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
ro

c
k
 

s
a
m

p
le

s
/ 

C
h

u
y
a

c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/
 

A
la

s
k
a
- 

c
o
n
ti
n
u
e
d

Co

S
a

m
p

le

8
2
M

H
O

V
7
A

 
8
2
N

H
0
9
6
C

 
8

2
M

h
U

V
9

A
 

8 
1 

M 
H 

1 
1 

9 
d 

8
2
N

S
U

U
4
A

8
2

N
S

0
7

4
A

 
8

2
 N

 S
O

 7
 a

 A
 

8
2
N

S
O

/9
C

 
8
2
N

S
1
 2

0A

3
2
N

S
1
 2

o
d
 

8
2

N
S

1
 2

9A
 

8
2

N
S

1
 o

3
A

 
32

 S
K

2
o
4
A

8 
0 

N 
S 

0 
71

 A
 

8
0
U

S
U

7
2
A

 
8
1
d
S

0
1
1
A

 
6
1
B

S
0
1
1
b
 

3
1
6
S

0
1
2
A

81
 d

S
0

1
3

K
 

31
 U

S
 1

12
C

 
81

 6
3

1
1

o
C

 
8
1
D

O
O

U
4
A

 
«
1
O

U
O

D
5
A

81
 0

1
)0

*9
8
 

81
 D

U
05

1 
d 

8
1
D

U
0
7
0
A

 
8
1
O

U
0
7
2
B

 
8
1
O

U
0
7
2
G

81
 M

 G
 0

 0
 2

 A
 

3
1

M
H

0
0

9
b

 
81

 M
 H

 0
 4

 V
 d

 
8
1
M

H
0
4
9
0
 

8
1

M
H

0
0

5
A

8
1

M
H

0
7

6
A

 
8

1
M

H
G

7
7

C
 

8
1

N
S

O
U

B
B

 
1

1 
14 

S 
0 

1 
i 

A 
81

 N
S

0
1
3
A

7
0
 

2
0

 
2U

 
1
0
 

10 10
 N

<
1

0
 

1
5
0 30 50 50

1J
O 1 
5

1
0 N N fj

1 
0

5
0

5
0 N N

20 1
0

1
0 30 30 10

 N
1
0
 

10
N

10
 

3D
N

 
N N

S
b

-p
p

m
 

s
S

c
-p

p
m

 
s

10 10 10 10 15 10 1
0

10 1
0 7

1
0

15
7

1
0 1
0

S
n

-p
p

m
 

s
S 

r-
p

p
m

 
s

N N N N N N N N N N N N N N U

30
0

1 
00

20
0

50
0

20
0

1 
50

10
0

1 
50

1 
50

50
0

3C
O

20
0

1 
50

30
0

<
1
0
0

V
-p

 p
m

 
s

1
0

0
1

0
0

1
0

0 5
0

1
5
0

1
0
0

1
0
0

1
0
0

1
0
0 20 7
0

1
0

0 7
0

1
0

0
1
0
0

N 
1

0
 

N 
<

1
0
0
 

1
0
0

V
D

 V
a
ld

e
z
 

F
e

ls
ic

 
a

n
d

 
rt

a
fi
c
 

D
ik

e
s
/ 

S
il
ls

/ 
a
n
d
 

P
la

g
io

g
ra

n
it
e

N 5
70

 
70

 
7
0 50
5

15 70 30 15
5 5 5 5 5

20 20 30
5

30
 

3D
 

30
 

30
 

10

N N N U N N N N M N N N N
1
0 N N N N N N N 14 N N N

70
0

2
/
0
0
0

20
0

20
0

20
0

20
0

1 
/
O
O
O

1
/
0
0
0

20
0 N

70
0

. 
1
/
0
0
0

20
0 N N

1 
/
O
O
O N

70
0

70
0

30
0

20
0 N N

20
0

30
0

30 30
30

0
30

0
50

0

5
0

0 3
0

7
0

5
0

0
20

U

2C
O

 
70

1
0
0
 

5
0

1
0
0 5
0

1 
50

20
0

2
0
0 50

1
0
0 50

3
0
0

3
0

0
1

0
0

W
-
p
p
m

s

N N N N N N N N N N N N N N N N

o 
g 

r a
n 

i

N N N N N N N N N N N N N N N N N N N N N N N N N

Y-
 p
 p
m

s

20 20 1 
5

10 20 20 15 20 10 10 20 20 10 20 15 20

i t
 e
-
-
c
o
 n
 t 

i 
nu
ed

N
. 
N

50 50 70 70
N N

70 30 30
N N

50 30

N
20 30 30
N

70 70 20 70 70

Z 
n
-
p
p
m

s

N N N N
<2
00

N N N
2
0
0 N N N N N N

1
/
0
0
0 N N

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N N

20
0

<
2
0
0 N N N N N N N N N N N N N N N

Z 
r-

p
g
m

 
s

7U
 

70
 

5
0

 
50

 
50 50 5

0
1

0
0 7
0 70 7
0 50 7
0

1
0
0

1
5
0

1
0

0 70 30
1
5
0

1
5
0

20
0

20
0 7U 70

1 
50

1
0

0
.

1
5

0
1

5
0

1
0

0
1
5
0

30
0

1
0
0

7
0

2
0
0

20
0

1
0

0

20
0

2
0
0 1
0

1
5
0

5
0

0

T
h

-p
p

m
 

s

N N N N N N N N N N N N N N N

J



T
a
b
le

 
I
I
I
.
 

C
h
e
m

ic
a
l 

o
a
ta

 
fo

r 
ro

c
k
 

s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t*

 
A

la
s
k
a
 c

o
n
ti
n
u
e
d

S
a
m

p
le

8
2

M
H

0
9

7
A

C 
u

-
P

tj
-p

o
m

 
a

a

8
2

fh
u

V
V

A
 

8 
2 

fl 
H 

11
 9

 u
 

8
2
N

S
0
0
4
A

S
2
N

S
0
2
0
A

 
8
2
N

S
Q

7
4
A

 
82

 N
S 

J
7
8
A

82
N

S
1 

2
o

A

32
.N

S
1 

2
5
8
 

8
2
N

S
1
2
9
A

 
3

2
N

S
1

 6
3
 A

 
3
2
S

K
2
6
4
A

 
S

2
S

K
2
6
5
A

d 
J 

N 
i 

0 
/ 

1 
A 

3
0

N
S

G
7

2
A

 
8
1
B

i0
1
 1

A
 

3
1
U

S
0
1
1
B

 
3
1
6
S

0
1
 2

A

3
1

B
S

0
1

 i
K

 
81

 6
S

1
1
 2

C
 

81
 b

S
 1

 1
6C

 
81

 D
U

dJ
«.

A
 

31
 O

U
O

U
5A

81
 D

U
U

49
U

 
81

 0
 J

0
5
1
i3

 
81

 D
U

0
7
0
A

 
81

 D
U

U
72

13
 

81
 D

U
U

72
G

8
1
M

l,
0
0
2
A

 
31

 M
nO

U
V

d

31 6 
IK

 H
 0

 o
 5

 A

81
 M

H
U

V
6A

 
8
1
M

H
0
7
7
C

 
81

N
S

U
U

O
B

 
o 

1 
N 

S 
U 

1 
2 

A 
81

 U
bU

1 
3A

2 
b

2C
5

3C
 

< 
5 

< 
5

5L 3 
5

3C
 N

3
5
 

2 
e. 

1 
C N

5C < 
5

1 
U

L
< 

5

6C
 

1 
5

ac
1
0
C

 
1 

5

L
n
-p

p
m

 
a

d

75 75 70 55
1 

5
0

1 
0

0 7
5

4
0

1 
2
0 35 7
0

1 
1
0

6
0

7
0 7
5

S
b

-p
p

m
 

a
a

N 
4

.0
3

.0
 

N N N N
<

2
.0

3
.0 N N N N

3
.0

 
4

.0

A
s
-p

p
m

 
C 

m
E

Q
U

1V
 

U
A

u
-p

p
m

 
a
a

N N N fl- N

1
/2

0
0

 
5

.0
 

~
 

 
 

V
0

--
V

a
ld

e
z
 

F
e

ls
ic

 
a

n
d

 
M

a
fi
c
 

D
ik

e
s
/ 

S
il
ls

/ 
a

n
d

 
P

Ia
g

io
g

ra
n

it
e

--
c
o

n
ti
n

u
e

d

10
 

2
5
 

<
5 <
5 5 5

20
5

1
0

1 
5

1 
0 5

1
0

1 
5

25 1
0
 

<
5 

<
5

 
1
0
 

<
5 1
0

20 1
0

1
0 5

2U 1
5 5 5

4
0 9
0

1
0

1 
5

7
0 6
5

1
5 20 1
0 15 20 25 30 30 40 30 25

1 
1

0 35 85 1
0

1
0

1
0 20

A 
s
-p

p
m

 
aa

1
5

 
8
0
 

2
0
 

<
5 10

5
10

5
15

0
0 1
0 1
0 N

2
4
0
 

1
4
0

1
2
0

C 
d
-p

p
m .1 N .2

 
.2 .1 N N .2

 
.1 .2 .2

 
.1 N N

3
.1



C.

01or01 
Ol>
ot>

010201010102010101010101010101010101010202001
OfOfOfdf001
oz01

s 
ujdd-g

NNNNNVNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

5

tu
rld

-n
 v

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

s
u

id
d

-s
 v

NNNNNNN

S
*NNN

S
*NNNN

S
'N

S
*NN

S
'NNNNN

S
'NNNNNNNNN

O
O

S
'l

0
0

0
'2

0
0

0
'2

O
O

S
'l

O
O

f

 *

0
0
5

D
O

S

> 
0
0
5

0
0

5
0

0
5

0
0
5

> 
0

0
2

0
0
2

0
0
1

0
5

1
O

O
f

> 
oos

0
0
5

> 
O

O
S

O
O

S
O

O
Z

> 
O

O
Z

O
O

f 
.

0
0
2

O
O

f
0
0
2

O
O

Z

 »1 B
u

e
 jp

e
n
p
 

P
A

O
D

JO
}

O
S

l
O

O
S

O
O

O
'l

0
0

2
O

O
S

O
O

S
O

O
O

'l
O

O
Z

O
O

S
0

0
0

'2

s 
s

m
dd_F

>
v 

w
d
d
-u

y

0
0
0
' I

0
0

0
* I

0
0
0
' I

O
O

S
'

O
O

f

\ n j. 
p
u
p
 
'

O
O

S
'

0
0

1
'

O
O

f
O

O
f

O
O

f
0

0
2

'

O
O

f

0
0
2
'

O
Z

O
'

0
5
0
'

0
0

2
'

O
O

f

O
S

l'
0

0
1

'

O
S I*

O
S

l'

O
O

f

O
S I

'
0
0
1
'

0
0

1
'

0
0
1
'

O
S

l'

3N
 
'"
P

I

O
fO

'
0
0
2
'

D
O

S
'

O
S

l'
0

0
2

'

0
0
1
"

0
0

2
'

O
S

l'
0
0
2
'

O
O

fs
  3 D

d
_

l 1

O
O

'Z
G

O
'S

0
0
 'S

G
O

'S
S

I'

o jq
q

p
g

O
Z

'

0
0

' I

0
0
' I

0
0

' I
0

0
* I

O
f

O
S

'

O
Z

'

0
0

' I
0

0
' I

O
S

'
O

Z
'

O
f

0
5
*

O
Z

'

0
0
' I

O
S

'

O
f

0
5
'

O
S

'
O

Z
'

O
Z

'

nnnnnonnno

'0
1

'0
1
 

9
'0

1
  j  i

' a
u
o
 3 s u

a
a

j 9 
z
a
p
-|p

/\

noO
Z

On
nnnznononzonnznonnO

Z
O

f
nnnznsozn<;
nsO

f
oz

  i"  i  i   i
  i   i   i  i    i   i    

e /\ 
3
4
3
 

u
i 

s
a
s
s
ta

u
g
 

p
u
p
 

s
i

0
0
'2

0
2
'

0
0
' I

0
1

*

0
0
' I

0
0
' I

0
0

'2

0
0

* I
O

f
G

O
'Ss

M
 3

d

0 l
0
0

no5
0

onno0
0

oznn0
0

-P
D

 
  i    i  f '2' I

' I
 * I
 01s
3 d - ft \fi

O
O

'O
l

O
O

'O
l

O
O

'O
l

O
O

'Z
0
0
'2

 
 D

A

0
0

 '2
O

O
'l

0
0

*2
0
0
'2

O
S

'l

O
S

' I
0

0
 '2

O
O

'l
O

Z
'

O
O

'l
O

S
'l

0
0
'2

O
S

' I
0

0
' I

0
0
'2

O
S

'l
O

O
'f

O
S

'l
O

O
'l

O
S

'l
O

O
'l

0
0

 '2

s i g
o

 s 
a

p
P

J
 S

O
S

'
0
0
'2

O
O

'Z

0
0

' I
0
0
'2

O
O

'l
O

O
'f

0
0

' I
0
0
*2

O
O

'Zs
  3 a

d
-a

 j

0
5

 
0

2
9

2
 

f I
°2

 
f I

S
f 

f V
6
1
 

IS

5
1
 

8
V

V
 

V
I

V
V

 
V

I
V

I 
6

1
9

f 
2

V
Z

2 
O

f
6

5
 

9
1

Z
f 

2 I
I 

2
Q

V
 

I
0

V
 

I
2
5
 

I I

V
I 

2
1

I 
O

f
f2

 
9
1

«
f 

0
2

9
f 

0
2

V
S

 
8
2

6
f 

Z
2

6
f 

Z
2

0
2

 
O

f
0
2
 

O
f

M
"iH

~

V I 
61

P
f 

9
f

O
f 

? I
0
5
 

0
1

2
2
 

5
2

I 
6

5
2
 

5
V

6 
f 2

O
S 

12
3
1
 

6

6
V

L
6

V
 I

6V
 I

S
V

 I
W

 I

V
V

l
V

V
l

V
V

l
V

V
 I

V
V

 I
 7-7 I

V
V

 I

V
V

l
W

l
V

V
l

V
V

 I
V

V
 I

V
V

 I
V

V
 I

V
V

 I
V

V
 I

V
V

 I

V
V

l
V

V
 I

V
V

 I
V

V
 I

V
V

l

N
9

AV
V

l
9

V
 I

i V I
Z

V
l

zvi

P
V

 I
Z

V
l

9
V

I
P

V
l

6
V

I

a p n 3 ifiu
o

i

0
V

 
5

5
P

f 
f

P
f 

f
2
1
 

9
V

P
f 

IV

6
V

 
Z V

O
f 

6V

P
f 

6
V

P
f 

fV
V

2
 

9
f

fS
 

O
S

5
1
 

5
5

2
2

 
Z

S
P

S
 

9
C

f2
 

9
5

f?
 

9
5

n? 
sv

S I 
V

V
P

i 
->S

Z
2

 
W

ci 
nv

ni 
o*

8
1
 

9
5

6
f 

?S
6
f 

2
5

2
1
 

P
V

2
1

 
P

V

f
l 

2
5

8
1

 
6
5

S 
2

0
 

"
S

f 
61

0 
9

U
 

2
1

? 2 
f S

A
 5 

C *

6 
?

6
5no0
9

0
9

P
9

0
?

0
9

0
9

0
9

0
9

0
9

P
9

0
°

0
9

0
9

P
9

0
9

0
9

0
9

0
9

P
9

0
9

0
9

0
9

0
9

0
9

0
9

0
9

P
91
9

1
9191
9

19
P

9
0

9
P

9

a p r. 3 t 3 r 1

O
^P

Q
S

P
 ig

n??pvn 19
v2P

O
vq IP

VM
O

XM
PP

V
8

<
fP

I 1
0

8

V
2

?
 I ? N

2
8

9
6

* IS
N

2
8

V
6

"l?
N

2
P

V
V

?
 IS

N
2

8
V

Z
f IS

N
2

P
,

V
9

f IS
N

2
8

V
V

2
 IS

N
2

9

V
f 2 IS

N
2
R

V
2

2
1

S
N

2
9

H
I?

 IS
 N 2

8
V

ie
 IS

U
2

8
V P V l H W

 ? 8

V
I V

im
-1

2
8

V S 2 1 H W 2 8
v
o
 t 1 H

H
2

P
D

V
l IH

I-J2
P

P V 1 I H W 2 8

V
f o 1

0
0
2
9

0
2

9
 LO

O
 2

8
P?P i nc 2P.
P is i no 28
v
io

in
o
2
8

D
V

S
 IS

N
2

9
V

5
V

O
S

N
2

8
poposn is
D

IP
O

S
N

 18
POZOSN is

P
O

Q
Q

S
N

 18
V

S
S

C
S

N
1
8

V
2

9
P

S
N

 18
V

P
S

O
S

N
 18

V
P

2
0

S
N

 18

a 1 d
u

)"s

sajoj 
I
P
U
O
I
J
P
N

*sa-|dmes
III



T
a
b
l
e
 
II
I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
y
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
 
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

<J
1 

(I
S

G
2
U

A
 

6 
1 

N 
S 

0 
5 

J 
A 

81
 N

S
J5

2
A

 
d 

1 
tJ 

S 
0 

5 
5 

A
3

1
 
'J

S
O

o
U

L
i

8
lN

S
U

/O
d
 

3
1
N

S
U

d
IC

 
8

1
N

S
O

S
o

o
 

8
2

N
S

0
4

5
A

 
8

2
N

S
1

5
4

C

i3 
a

-p
p

.n
 

s

1
0

5
0
0

5
0

0
7
0
0

1
/O

JU 7
0
0
 

1 
/O

JU 7
3

0
 

1 
,0

0
0
 

1 
,U

O
O

8
2

0
U

1
 8

1 
A

8
2
0
U

1
 3

1
B

8
2
0
U

1
3
2
B

8
2

0
U

1
S

2
D

6
2
D

U
1
4
3
A

8
2

M
H

1
 1

 4
B

 
C

O
 

8
2
M

H
1
U

C
{
ft
 

8
2
M

H
1
1
6
A

^
T

 
8 

2 
f-; 

ri 
1 

2 
5 

A
^
 

8 
2 

M 
h 

1 
A 

1 
A

8
2

M
H

U
8

A
8
2
N

S
1
 2

1A
82

 N
il
 2

1 
d

E
2

N
S

1
 2

2A
d
2
N

S
1
 2

iA

8
2
 M

S
I 

<J 
4 

A
8
2
N

S
1
 3

0A
8

2
N

S
1

3
7

A
J 

2 
N 

S 
1 

4 
4 

A
8
2
N

S
1
4
9
A

8
2
N

S
1
 A

9
u

8
2
N

S
1
 5

2 
A

5
0

0
2U

O
5U

O
7
0
0

5U
U

1 
,U

O
O

 
1 

/U
U

U
7

0
0

30
U

5
0

0

1
/5

0
0

f'.
iJU

3U
U

5
0
0

1 
/U

U
U

1/
U

O
U

7'
JU

7
0

0
7J

O
1 

/C
U

D

5
0

0
7

0
0

1 
.0

1 
.5

1 
.0

1
.5

1 
.0

1 
.U

 
1

.5
2

.0
1 
.5

1
.0

0
.0

o
!u 1
.0

0
.0 1 
.U

0
.0

0
.0

o
.u

0
 
.0

1 
.0

1
.0

0
.0

8
0
T

 I
0

7
8
A

 
8
0
W

K
0
9
7
A

 
3

1
U

A
O

U
2

A
 

8
1
8
A

0
2
2
3
 

8
1

B
S

0
0

3
B

7
0
 

50
 

10
U

 
2

0
 

5
0

b
e
-p

p
m

S

,N

1 
.0

1 
.0

1 
.0

1 
.0

1
.0

2
.u

2
.0

1 
.U

1 
.0

V
G

N
--

H
i 

g
h

1 
.0

1 
.5

1 
.0

1
.5

1 
.0

1 
.U

1
.5

2
.0

1 
.5

1
.0

<
1

.0
<

1
.U

1
.0

<
1
.0

1 
.U

0
.0

0
.0

o
.u

0
 .

0
1 

.0

1
.0

0
.0

<1
 .

0 N

1 
.0 N N

B
i-
p

p
m

 
C

d
~

p
p
m

 
C

o
-p

p
m

S

N N iM N N N N N M N

G
ra

d
e

 
S

c
h
is

ts
 

a
n

d

  
N N ,M N N IM N N N N M N N N N N N N N N N N

VG
  
 V

a
lo

e
z

N N N fJ N

s 
s

N N 
 

N U N N N N N N

G
n
e
is

s
e
s
 

in

N N U N N N fJ N ,4 N N N N N N N N N N N N N

G
re

e
n

s
to

n
e

/

N N U N N

7
0 1 
5 5

1
0

1
0

1
5 N

5
0

1
0 N th

e

1 
5 N 7 7

1
0

2
0

1
0

1
0 7

1
0

1
5 1
0

1
0 1
0

1U 1
0

1
5

1 
5

2
0

2
0 1
0 1
5

C 
r-

p
p

m
s 1 

/O
O

O 3
0

5
0 5
0

7
0

1
0
0 N

2
0

0
3

0
1
0

V
a
ld

e
z
/ 

N
E

5
0

1 
5

3
0

2
0

3
0

7
0 3
0

5
0

3
0

5
0

7
0

1 
0

0 N
7

0
5

0

1
0

0 7
0 5
0

1
0

0 7
0

3
0

1
0

0

G
a

b
b

ro
/ 

a
n

d
 

T
u

t

1
5 5
0

7
0

7
0 3
0

7
0

3
0

0
5

0
0

3
0

0
1
0
0

C
u
-p

p
m

s

1
5

0 5 N N 5 5
1
0

7
0

1
0

<
5

L
a
-p

p
m

 
M

o
-p

p
m

s 
s

N N N N N N N

2
0 5
0 N

N N N N N N N N N N

N
b

-p
p

m
S

N N N N N N N N N N

C
o
rd

o
v
a
 

Q
u

a
d

ra
n

g
 I

 e
--

c
o

n
t 

i 
n
u
e
d

2
0 7 5 7 7

7
0

1 
5

1
0 5 5

1
5

1
0 5

<
5 7

1
0 1
0 7

<
5

2
0 7

2
0

f 
 
 c

o
n

t 
i 

n
u
e
d

1
0

2
0
0

2
0

7
0

7
0

5
0

<
2
0 N N N N N N N N

5
0

<
2
0 N N

5
0

5
0 30 5
0

1
0
0 7
0

 
<

N
5

0

2
0

<
2
0 N N N

N N N N N N N N N N N N N N N N N N N 5 N N N N N N N

N N N 14 N IM N N N N

<
2
0 N N N IM N

<
2

0
<

2
0

<
2

0
<

2
0 N

<
2

0 N N N N N

N 
i-
p

p
m

 
S

N N N N N N N N N N

1
5
0
 

7
0

50
10

0 70

1
0
0 <5

1
0
0 1 
5 7

3
0

1
0 1 
5

1 
5

1 
5

3
0 10 15 15 20 1
5

2
0

1
0 30 1 
5

1 
5

1 
5

2
0

2
0

2
0

2
0

1
5

2
0

1
0

0
1
0
0

1
0

0 5
0



T
a
b
l
e
 
II

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 
A 

I 
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

 X

S 
j 
n
p
l
e

31
 M

S 
J2

0
A

 
31

 f
JS

0
5

0
M

 
61

 U
S

0
5
2
A

 
b 

1 
r. 

o 
u 

5 
i 

A 
31

 N
S

O
o
u
d

P 
u 
- 

p 
p 

n

81 8 
1 

.J 
S 
0 
o 

1 
C

81
 N
S
O
d
o
b
 

8
2
N
S
O
A
5
A

82
 N

il
 5

4C

8
2

D
U

1
0

1
 A

 
8

2
D

U
lu

 l
o
 

82
 O

U
1 

6
2

8

8
2
D

U
1
 t

>3
A

S
2M

H
1 

1 A
d 

82
M

H
1 

U
C

 
3
2
n
n
 U

 6
A

 
82

M
H

1 
<!

5A
 

8 
2 

H 
H 

1 
A 

1 
A

82
 H

ri1
 A

3A
 

82
 U

S
 1

 2
1 

A 
8
2
N

S
1
 2

1 
B 

3
2
N

S
1
 2

2
A

 
82

f«
S

1 
2
3
A

8
2
N

S
1
 2

4
A

 
32

 N
S

 1
 3

oA
 

8 
2 

fi 
S 

1 
3 

7 
A 

8
2
N

S
1
 A

<»
A 

8
2
N

S
1
4
9
A

8
2
N

S
1
 A

9
fl 

8
2
N

S
1
 5

2
A

8
G

T
I0

7
8
A

 
8

0
W

K
0

9
7

A
 

8
1

B
A

0
0

2
A

 
81

 d
A

O
<

i2
U

 
b1

 B
S

0
0
3
i3

N
20

 
3D

 
30 20 70 30 10 5

0 20 1
0 1
0 1 
5

10 30 15 20 1
0 1 
5

5
0

 
2

0
 

3U
 

10 JO 30 20 30 30 50 50 30

S
L

-p
p

m
 

s

14 N N '4 N N N N N

S
c
-
p
p
m
 

S
n
-
p
p
m
 

S
r
-

s 
s

30 10
N 5 N 5 5

30 10
5 

«

G
r
a
d
e
 
S
c
h
i
s
t
s
 
a
n
d

15
7 7 7

10 20
7 10 7

10 15 10 <5
5

10 15 15 15 20 20 10 15 V
G
-
-
V
a
l
d
e
z

20 70 50 50 50

s

N N 
1 

,
N M N 

1 
/

N N N N
C
1
0

G
n
e
i
s
s
e
s
 
in

N N N N N N N M N N

C1
 0 N N n N

<1
 U N N N 14 N
1
0

G 
re

e 
ns

 t
 o
n
e
*

N N N N (4

p
p
m
 

V
-
p
p
m

s

N
0
0
0

7
0
0

7
0
0

0
0
0

7
0
0 N

3
0
0

3
0
0

2
0
0 tn
e 

V
a
l
d
e
z
/

5
0
0

3
0
0

30
0

3
0
0

3
0
0

2
0
0

3
0
0

3
0
0

2
0
0

3
0
0

2
0
0

2
0
0

3
0
0

2
0
0

2
0
0

2
0
0

2
0
0

3
0
0

3
0
0

3
0
0

3
0
0

3
0
0

G 
a
b
b
r
 o
/ 

a
n
d

N
1
5
0

3
0
0

2
0
0

1
0
0

30
0

10
0 50 70 20 50 20

3
0
0

10
0 50 NE

1
0
0 50 70 70

1
0
0

1
5
0 70 70 70

10
0 70 50

<1
 0 15 50 70 70 50 70

1
0
0 50 70 Tu
f

1
0
0

2
0
0

3
0
0

50
0

50
0

W-
 p
p
m

s

N N N N N N N N N N

Co
r 
do

 v
a

N N N N N N N N N N N N N N N N N N N N N N

Y
-
p
p
m
 

Z
n
-
p
p
m

s

20
N N N N N

70 30 20 10

Q
u
a
d
r
 a
n
g
 l
e 
 
 c
o
n
t

20 10 10 10 10 20 10 10 10 10 1 
5

20 10 10 20 30 20 20 3
0 20 10 15

s

N N N N N N N N N N

i n
u
e
d

N N N N N

2
0
0 N N N N N N N N N N N N N N N

<
2
0
0

f-
- 
c
o
n
t
 i

 n
u
e
d

N N N N N

1 
5

30 70 70 50

N
<
2
0
0 N N N

Z 
r-

p
p
m

s

20
1

0
0

1
0
0 30 70

1
0
0

30
0

20
0 70 50

N N N N N

2
0
0 N N N N N N N N N N N N N N

70 50 50 50 30 70 50 50 70 50 50 50 50 50
10

0

10
0 70

10
0

10
0

10
0 7
0

1
0

0 30
20

0
1

5
0

1
5

0

T
h

-p
p

m
 

s

N N N N N N N
 

N
 

N N



T
a

b
le

 
I
I
I
.
 

C
h
e
m

ic
a
l 

d
a
ta

 
fo

r 
ro

c
k
 

s
a

m
p

le
s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o
re

s
t/
 

A
I 
a

s
k
a

--
c
o

n
ti
n

u
e

d

b 
am

p 
Ie

C 
u

-p
p

 m
 

a
a

P
b

-p
p

m
 

a
a

81 3
1
N

S
U

b
JA

81
 N

S
0
^2

A
8
1
N

S
0
5
5
A

8
1
N

S
O

o
O

d

S
lf
jS

O
i'O

d
 

8
1
N

S
0
3
1
C

 
8
1
N

S
O

ib
b
 

6
2
N

S
0
4
5
A

8
2
D

U
lli

1
A

 
8
2
0
0
1
8
1
8
 

8
2
D

U
1
 3

2
8

 
8

2
D

U
1

 o
2D

 
6

2
D

U
1

S
3

A

8 
2 

M 
H 

1 
1 

4 
u 

6
2
M

ri
1
 1

4C
 

82
M

H
1 

lo
A

8
2
M

H
1
4
1
 A

8
2
H

H
1
 4

3A
 

8 
2 

N 
S 

1 
2 

1 
A 

3
2
N

S
1
 i
 1

8 
8
2
 N

 5
1 

22
 A

8 
2 

N 
S 

1 
2 

<. 
A 

8
2
N

S
1
 3

o
A

 
8

2
fJ

S
1

 3
7A

 
8

2
N

S
1

 -
*«

.A
 

8
2

N
S

1
4

9
A

3 
2 

N 
b 

I 4
 v

 d
 

82
.N

S
1 

52
A

8
0

T
IO

M
A

9
5

 
< 

5 N N 5 5
1 

C 
4C

1
0

1
0

1
0

2
5

3
0

1
0

1
0

1 
5

V
G

N
--

I

8
1
t3

A
O

u
2
A

3
1
B

A
0
2
2
B

'8
1

 B
S

O
u
3
a

1 
5

1 
&

C 5
5
5

5C

<
5

1 
5 

1 
0 

1
0
 

<
5

2 
n-
 p
p
m

aa

65 3
0

4
0 40 20 25 75 6
0 70 10

c
n
i
s
t
s
 
a
n
d 70 25 50 50 55

1
0
0 50 45 25 45 65 65 25 20 85 85 65 65 b5

1
0
0 50 70

\/
G  
 V
a
l
d
e
z 25

1 
00 25 6
0 15

S
b
-
p
p
m
 

A
s
-
p
p
m
 

6
Q
U
I
V
 

I
a 
a 

cm

__ -- -
-

-
-  -
-

-- N N

G
n
e
i
s
s
e
s
 

in
 
th
e 

V
a
l
d
e
z
/

N N N N N N N N N N N N N N N N N N N N N N

G
r
e
e
n
s
t
o
n
e
/
 
G
a
b
b
r
o
/
 
a
n
d

_
_

-
- -
-

-
-

<1
 .

 0

_-
--   
 :
 
 . 

--

 -- -- __   
- 

  

NE
 
C
o
r
d
o
v
a
 
Q
u
a
d

  _
_

-
- --
 

 
  

__
 

_-
-
- -
-

-
- --
 

- 

_
_
 

_
-

.
_

_
_
 

-
-

__ -
-  --
 

  
-

  
 . 

-
-

Tu
 f
 f
  
 c
o
n
t
i
n
u
e
d

<
2
0

<
2
0

-_ --
N

A
u
-p

p
m

 
aa

N N N
 

N N N
 

N
 N n N
 N
 

N
<

.0
5

A
s
-p

p
m

 
a
a

C
o

-p
p

m
 

a
a

.2

<
. 

1

.1



T
a
o
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
ro

c
k
 

s
a

m
p

le
s
/ 

C
h

u
^
a

c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t/

 
A

I 
a
s
k
a
--

c
o
n
ti
n
u
e
d

S
d

.n
p

le

8 
1 

u 
U 

0 
0 

o 
C

8 
1 

D 
U 

U 
2 

U 
C

8 
1 

M 
H 

U 
0 

3 
A

8 
1 

N
H

O
U

4A
3 

1 
h 

H 
0 

U 
o 

A

8 
1 

M 
H 

0 
u 

9 
A

81
 M

 H
O

O
V

E
31

 M
n
O

I 
O

A
81

 M
H

01
 1

 A
8 

1 
M 

H 
0 

1 
1 

8

81
 M

n
O

l 
3A

6 
1 

M 
H 

0 
1 

4 
A

8 
1 

M 
H 

0 
1 

4 
d

8 
1 

M 
H 

0 
1 

5 
A

8 
1 

M 
H 

0 
1 

7 
C

61
 M

H
O

 1
 7

0
8 

1 
M 

H 
0 

1 
8 

D
8 

1 
11 

H 
0 

2 
0 

A
81

 M
H

0
2

0
U

j^
 

31
 t

l H
 0

 2
 1

 A

O
 

8
1

M
H

0
2

1
C

O
 

8
1

M
H

0
2

3
A

31
 N

S
0

0
3

A
31

 N
 S

O
 M

b
31

 N
S

0
2

4
A

<3 
1 

.\ 
S 

0 
2 

o 
A

3
2
i)
U

U
3
3
C

3
2
0
0
0
3
3
0

82
 O

U
1 

6
4
F

8
2
D

U
 1

 0
5
A

8
2

D
U

1
 6

7
d

8
2
0
U

1
 7

9
B

8
2
0
U

1
 7

9C
3
2
 D

U
 1

 3
8

b
8 

<L 
M 

H 
0 

1 
5 

U

3
2

M
H

0
4

1
C

8
2
H

H
0
4
b
b

8
2

M
H

0
4

6
G

3
2

M
H

U
3

2
A

8
2

 M
H

O
 5

4
 A

82
M

H
1 

O
oA

8
2
M

H
1
2
1
 A

82
M

H
1 

36
 A

3
2

N
S

O
U

6
J

3
2

N
S

0
0

7
A

L 
a 

t 
i 
tu

d
e

3
^
5

6
 

b
59

 
3C

 
22

6
0

 
1
1
1

5
9
 

53
 

50
5

9
 

54
 

3

59
 

5
o
 

c'
7

55
 

5
o

 
27

59
 

5
6
 

20
6

J 
5 

0
6
0
 

1 
U

6
0

 
2 

55
59

 
5

8
 

5
0

59
 

58
 

50
6
0
 

0 
0

6
0

 
1 

2
0

6
0

 
1 

2
0

6
0

 
2 

2
6
0
 

2 
28

6
0
 

2 
2
3

0
0
 

1 
4
5

6
0
 

1
4
5

6
0
 

2 
35

6
0
 

4 
12

5
9
 

5
7

 
55

60
 

2 
;o

o 
0 

4
3

2
6
0
 

4
9

 
4

8
6
0
 

4
9
 

43
6

0
 

4
7

 
57

6
0
 

4
6
 

37

6
0

 
4
5
 

3
8

6
0

 
4

3
 

35
0

0
 

4
3
 

35
61

 
5 

33
6

0
 

51
 

5
0

6
0

 
5

0
 

50
6
0
 

51
 

4
61

 
3 

4
0

6
0
 

5
6
 

32
6
0
 

5
8
 

4
4

6
0
 

5
3

 
3

0
6
0
 

4
2

 
24

6
0

 
-1

 
14

6
0

 
55

 
25

6
0

 
5
5
 

3
3

L
o

n
g

it
u

d
e

1
4

9
1

9
 

2
1
4
9
 

1
3
 

55
1
4
9
 

1o
 

22
1

4
9

 
1
6
 

b
o

1
4

9
 

2
0
 

5
0

1
4

9
 

2
0

 
4

0
1 

4
9

 
2

0
 

40
1
4
9
 

19
 

2
0

1
4
9
 

1 
0 

2
8

1
4
7
 

5
5
 

3
0

1
4
9
 

11
 

40
1
4
9
 

12
 

32
1
4
9
 

12
 

32
1

4
9

 
1

2
 

2
5

1
4

9
 

9
5
1

1
4
9
 

9
5
1

1
4
9
 

9 
0

1
4
9
 

1
2
 

5
0

1
4
9
 

12
 

5
0

1
4

9
 

11
 

45

1
4
9
 

11
 

4
5

1 
4
9
 

1
2
 

2
0

1
4

8
 

9
2

1
4

9
 

1
3

2
2

1
4
9
 

1
0
 

15

1
4
9
 

11
 

1
0

1
4

5
 

3
0
 

2
8

1
4

5
 

3
0

 
2
8

1
4
6
 

1
7
 

}6
1 
4
i 

1
6
 

3
7

1
4
6
 

15
 

5
9

1 
4

4
 

4
3
 

21
1
4
4
 

4
3
 

21
1 

44
 

5
5
 

0
1
4
6
 

1 
3 

4
0

1
4
6
 

31
 

55
1
4
6
 

31
 

4
8

1
4

6
 

41
 

4
0

1
4
5
 

5
3
 

2
4

1
4
5
 

4
5

 
30

1
4
5
 

5
2
 

2
9

1 
44

 
4
5
 

2
3

1
4
4
 

34
 

3
1
4
6
 

11
 

5
6

1 
4
6
 

1
4
 

2
5

F
e

-p
c
 t

 .
s

1
0
.0

0
5
,0

0
5
.0

0
1

0
.0

0
3

.0
0

7
.0

0
7

.0
0

3
.0

0
3
.0

0
1
5
.0

0

5
.0

0
1
0
.0

0
1
5
.0

0
5

.0
0

7
.0

0

3
.0

0
5

.0
0

5
.0

0
5

.0
0

5
.0

0

5
.0

0
5
.0

0
1
0
.0

0
1
0
.0

0
5
.0

0

1
0

.0
0

3
.0

0
5

.0
0

2
.0

0
2

.0
0

<
.0

5
2

.0
0

3
.0

0
1 
.0

0
3

.0
0

3
.0

0
2
.0

0
5

.0
0

3
.0

0
2

.0
0

3
.0

0
3
.0

0
/.

O
O

5
.0

0
3

.0
0

M
g
-p

c
t 

.
s

1
0

. 
U

O
1

0
. 

JU
7
.0

0
1
0
.0

0
2
.0

0

7
.0

0
7

.0
0

5
.0

0
5

.0
0

1
0

.0
0

5
.0

U
1

0
.0

0
7
.0

0
1
0
.0

0
1
0
.0

0

>
1
0
.0

U
1
0
.0

0
7
.0

0
1

0
.0

0
1

0
. 

O
U

1
0
.0

0
1

0
. 

U
O

1
0

. 
uG

1 
0
.0

0
>

1
0

.b
O

7
.0

U
2

.0
0

2
.0

0
1 

.0
0

.7
0

.0
2

1 
.O

U
2

.0
0

1 
.0

0
1 

.5
0

2
.0

0
1 
.0

0
2
.0

0
2

.0
0

1 
.5

0

2
.0

0
3

.U
O

2
.0

U
1 

.5
0

2
,U

O

C
a

-p
c
 t

 .
s 1 

.0
0

1 
0

.0
0

1
0

.0
0

1
0

.0
0

2
.0

0

.5
0

2
.0

0
2

.0
0

5
.0

0
.0

5

5
.0

0
1 
0

.0
0

5
.0

0
1

0
.0

0
1 
0
.0

0

.1
0

<
.0

5
5

.0
0

7
.0

0
.1

0

1 
0
.0

0
7
.0

0
5
.0

0
5

.0
0

1 
0

.0
0

5
.0

0
3
.0

0
5
.0

0
1 

.0
0

.7
0

.0
5

.7
0

3
.0

0
.5

0
2
.0

0

2
.0

0
1 

.0
0

2
.0

0
2

.0
0

1 
.5

0

3
.0

0
3
.0

0
1 
.5

0
1 

.5
0

1 
.5

0

T
i-
p
c
 t

 .
s

1 
.0

0
0

.7
0

0
.5

0
0

.5
0
0

.3
0

0

.5
0

0
.7

0
0

. 
5
0
0

.0
5
0

.0
7

0

.2
0
0

.5
0

0
.7

0
0

.2
0

0
.2

0
0

<
.0

0
2

<
.0

0
2

.0
5
0

.2
0

0
.0

5
0

.1
5

0
.5

0
0

.2
0
0

. 
5

0
0

.1
 0

0

1 
.0

0
0

.2
0

0
.2

0
0

.1
5
0

.1
5
0

<
.0

0
2

.1
5

0
.0

7
0

.0
5

0
.1

0
0

.2
0

0
.1

 5
0

.3
0
0

.1
5
0

.2
0
0

.1
5

0
.1

0
0

.3
0
0

.1
5
0

. 
1

0
0

M
n

-p
p

m
s 2
/0

0
0

2
/0

0
0

1 
/O

O
O

1
/0

0
0

7
0

0

1 
/O

O
O

7
0
0

7
0

0
5

0
0

1
/0

0
0

7
0

0
1

/0
0

0
1
/0

0
0

5
0

0
1
/0

0
0

5
0

0
3
0
0

7
0

0
5
0
0

5
0
0

7u
O

1
/0

0
0

1
/5

0
0

1
/5

0
0

1 
/O

O
O

1
/5

0
0

1
,0

0
0

1
/0

0
0

1 
/5

0
0

7
0

0 5
0

5
0

0
1
/0

0
0

3
0
0

7
0

0

2
/0

0
0

7
0
0

1
/0

0
0

1
/5

0
0

7
0
0

1
/0

0
0

7
0
0

1
/5

0
0

1
/0

0
0

1
/0

0
0

A
y
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

<
.5

< 
. 

5
N N N .5 N N

<
.5 N

A
s
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

A
u
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N H N N N N N N

3
-p

p
m

s

2
0 2
0

1 
5

<1
 0

<1
 0 3
0

<1
 0

<1
 0 1
0

<
1
0 1
0

<1
 0 10

<1
 0

<
1

0

2
0

2
0

1
0

<1
 0 3
0 1
0

1
0

3
0

1
0

1
0

2
0

<1
 0 10 1
0 1
0

1
0

<1
 0 N
2

0
<

1
0

<
1

0 1
0

1
0

<1
 0

<
1
0 N

<1
 0

<1
 0

<1
 0

<1
 0



T
a
b
L
e
 
i
l
l
.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
f
o
r
 
r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
 
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

8
1
 D

U
O

'J
6
C

d
a

- 
. 

s

8 
1 

M
 H

 0
 U

 3
 A

 

8 
1 

M
 H

 0
 U

 4
 A

 
81

 
M

h
U

J
o

A

8
1

M
H

O
J
V

A
 

8
1

 M
H

0
0

9
E

 
81

 M
h

0
1

 O
A

 
8 

1 
M

 H
 0

 1
1 

A 

8
1

M
H

0
1

 1
b

8
1
 M

H
0
1
 3

A
 

8
1

 M
H

0
1
 A

A
 

8 
1 

M
 H

 0
 1

 A
 b

 

8
1

M
H

U
1

 S
A

 

81
 
M

H
0

1
 7

C

8 
1 

M 
H 

0 
1 

7 
D 

81
 M

 H
 0

 1
 d

 D
 

d1
 M

H
02

G
A

 
81

 M
II
0
2
G

B
 

3 
1 

M 
h 

0 
1 

1 
A

8 
1 

H 
H 

0 
2 

1 
C 

81
 M

H
0
2
3
A

 
81

 N
S

G
U

dA
 

81
 N

S
G

1 
3d

 
fa 

1 
N 

S 
0 

2 
A 

A

8
2
j
u
O
a
3
C
 

8
2
D
U
O
&
3
D
 

d2
 D
U1
 f
c^
F 

8
2
G
U
1
 o
5
A

82
 D
U
l
o
7
d
 

8
2
&
U
1
 7
9
B
 

8
2
D
U
1
 7
9C
 

S
2
D
U
1
 d
3
B
 

B 
2 
M 
H 
0 

1 
S 
B

B
2
M
H
0
5
2
A
 

8
2
M
H
O
b
«
.
A

&
2
M
H
 1 
J
6
A
 

8 
2 
M 
H 

1 
2 

1 
A 

8
2
M
H
1
 i
6A
 

8
2
N
3
0
U
o
d
 

B
2
N
3
0
0
7
A

1 
50

 
2
0
0
 

1
U
O
 

<
2
0
 

7
0
0

5
u
O
 

1
0
0
 

3
J
O
 

<
2
0
 

20 30
 

<
20

 
<

20
 

<
20 20

<
20

<
2

0

<
20

<
20

 
20

50
0 20 50

N
30

 
50 50

20
0 20

30
0 20 50 70 70

<
20

1
0
0 30

1
0

0 N
<

2
0
 

1
0

0

b 
e 
- 

p 
p 

ni
s

1
.0

 
N N N

1
.0

1
.0

1 
.0

 
N

 

N N N N N N N N tt N N N h N
:i
 .

0
N

 

1
.0 N
 

1
.0 N

 
1
.0 N

2
.0

 
<1

 .
0 N 

1
.0 N N

<
1 

.0 N N

8
 i
-p

p
m

s

N N
 

N
 

N
 

N

C 
d
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N 14 N N N N N N N N
<
2
0 N N N N N N N N

C
o
-
p
p
m

s

5
0
7
0

3
0
3
0

1
0

2
0

2
0 2
0

3
0
3
0

3
0 30 5
0 5
0

3
0

1
0
0 5
0

5
0

30 7
0

5
0 3
0

7
0

7
0

1 
0
0 70 5
0 2
0

2
0 10

N 1b 5
0 7

3
0

3
0
1
0

5
0 3
0 1 
5

3
0
3
0

5
0 50 5
0

C 
r-

p
p

m
 

s

5
0
0

5
0
0

5
0
0

2
0
0

1
0
0

1 
0
0

1 
0

0
1 

5
0

2
0
0

1 
5

0

5
0
0
 

1 
/
O
O
O
 

<
1
0
 

2
0
0
 

7
0
0

2
/
0
0
0

1 
/
5
0
n

1 
0
0

5
0
0

2
/
0
0
0

5
0
0

2
0
0

1 
/
O
O
O

7
0
0

>
5
/
0
0
0 7
0

1 
5
0

1 
0
0 3
0

3
0 N
30

2
0
0 20 3
0

3
0
0 3
0

30
2
0
0 7
0

2
0
0

1
0
0

7
0

1
0
0 7
0

C 
u
-
p
p
m
 

s

1
0
0 10 2
0

5
0 5 7

20
 

<5 2
0

7
0
0 5
0 5

50 1
0

2
0

<
5 70 20 <5
7 7

1
0

3
0

1
5
0

1
0

3
0
0

1
5
0

1
5
0 5
0 10

N
5
0

30
N 7

1
0
0 5
0 50 7
0 5
0

2
0
0
 

<5
1
0
0
7
0 5
0

L
a
- 

pp
m

s

N N N N

2
0 N N

20
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

M
o
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b

-p
p

m
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
i
-
p
p
m
 

s

1
0
0

1
0
0 5
0

5
0

3
0

5
0 3
0

5
0

1
0
0 7
0

1
0
0

1
0
0 20

1
0
0

1
0
0

1 
/
O
O
O
 

2
0
0
 

1
0
0
 

1
0
0

1 
/
O
O
O

1
0
0 50

1
0
0

1
5
0

1
/
0
0
0 7
0
 

1
0
0
 

5'
0 

30
 

2
0 N
2
0
 

7
0
 

5
0
 

50

1
0
0
2
0

2
0

7
0 30 7
0 50 5
0 7
0 7
0



T
a
b
le

 
I
I
I
.
 

C
h
e
m

ic
a
l 

a
a

ta
 

fo
r 

ro
c
k
 

s
a

m
p

le
s
* 

C
h
u
^
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/
 

A
I 

a
s 

k
a
--

 c
o

n
 t

 i
 n

u
e

d

S 
a

n
p

Ie

61
 D

JO
Jo

C
 

81
 D

U
G

2U
C

 
81

 H
H

O
U

3A
 

8 
1 

M 
H 

0 
U 

<  
A 

81
M

H
Q

G
6A

81
 I

1H
O

U
9A

 
81

M
H

O
U

9E
 

51
 I

", 
H 

J 
1 

U 
A 

81
 M

H
O

! 
1 

A 
8 

1 
M 

H 
0 

1 
1 

8

81
M

H
U

1 
3A

 
8 

1 
M 

H 
0 
U

 A
d 

1 
M 

H 
0 
U

 B
 

8 
1 

M 
ri 

0 
1 

5 
A 

8
1
M

H
0
1
 7

C

8 
1 

M 
H 

0 
1 

7 
0 

a
iM

H
Q

I 
6
0
 

81
 M

H
0

2
JA

 
8

1
M

H
0

2
G

B
 

d
! 

M
riG

21
 A

8 
1 

M 
H 

0 
2 

1 
C 

81
 M

H
0

2
3

A
 

81
 N

S
0

0
8

A
 

t>
1 

N
S

01
 5

B
 

61
 N

S
0
2
4
 A

P
ti-

a
p

.-
n

 
s

8
2
U

U
U

o
3
C

 
8
2
D

U
0
8
3
D

 
8
2
D

U
1
0
4
F

 
8
2
D

U
 1

 0
3

A

8
2

D
U

lo
7

B
 

 8
2

D
U

1
 7

V
b 

8
2
D

U
1
 7

9C
 

8
2
D

U
1
 e

8
B

 
32

M
H

U
1 

5B

82
M

H
 J

A
1C

 
d
2
 M

H
C

K
5B

 
82

M
H

O
<«

6G

N N N
1 

5

1 
5

1 
0

1 
5 N

32
 M

H
O

 5
^ 

A

8 
2 

H
 r

l 
1 

U 
0 

A 
3

2
M

H
1

2
1

A
 

8 
1 

M
 H

 1
 3

 o
 A

 
3
2
N

S
G

O
O

B

0
0 N 

1 
5

0
0 10

N ,M 
SO

N
0

0
 

0
0 10

 N
<

1
 U

 N N

S
b

-p
p

.n
 

s
S 

c
-p

p
m

 
s

50 70 20 20 1
0

15 20 1
0 10 20 1
0 30 30 20 20

5 5 5
15

7

20
" 

2U
 

30
 

30
 

50 50 3
0

3
0

1
5 10

N
10

 
20

 
<

5 
3

0 30 10 30 30 10 30 30 30 30 30

S
n

-p
p

m
 

s
S 

r-
p

p
m

s

2
0
0

2
0
0

1
0

0
1
0
0

2
0
0

1
0
0

1
0

0
2
0
0 N n

1
0
0

1
0

0 N

1 
0
0
 

1 
0

0 N N
1

0
0

1 
0

0 N

2
0
0

1
0

0
2
0
0

2
0
0

2
0
0

<
1

0
0

<
1
0
0

1
0

0
3
0
0 N 

3
0
0 N

3
0
0
 

1 
,0

0
0

<
1
0
0

2
0
0

1 
5
0 N

2
0
0

<
1
0
0

1 
0

0 N N
<

1
0
0

V
-p

p
m

s

2
0
0

50
0

2
0
0

20
0

1
0
0

20
0

30
0

1
0

0
1

0
0

1
0

0

1
0
0

20
0

1
,0

0
0

1
5

0
20

0 20 20 30
1
0
0 5
0

2
0
0

20
0

3
0
0

30
0

20
0

50
0

20
0

20
0

1
5
0

1
0
0 10

1
0
0

1
5
0 20

2
0
0

2
0
0

1
0
0

2
0
0

1
5
0

1
0
0

2
0
0

2
0
0

2
0
0

20
0

20
0

U
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Y
-
p
p
m

s

30 50 50 50 20 20 50 20
0
0

0
0 10 30 30 10 15

N N N
1
0

0
0 1
5 30 20 30
N

7
0

3
0

2
0

1 
5

1 
5 N

1 
5

1 
5 N

20 30 20 30 20 20 20 10 30 20 20

I
n
-p

p
m

s
I 

r-
p
p
m

s

<
2
0
0 N N N N

<
2
0
0

<
2
0
0 N

<
2
0
0

2
0
0 N N N N N N N

<2
00
N N N N N N N N N N

50
0 N N N N N N N

50
0 N N N N N N N N

1
0
0

1
0
0 7
0

7
0 70 70

1 
00 70
N N

20 70 50
N

1
0 N N N N N

1
0 7
0

1
0

7
0 N

20
0 3D 20 50 50 N 50 10 30 20 3C 70 50 2U 70 15 10 3U 10

0
0

T
h

-p
p

m
 

S

N N N
 

N N N N N N
 

N N
 N N
 

N N N
 

N
 N N N N N N N N N
 

N N N
 N N N N N N N N
 

N N N N N
 N N
 

N



fa
bl
e 

II
I.

 
C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
r
o
c
k
 
s
a
m
p
l
e
s
*
 
Ci
iu
ga
ch
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 

A 
I 
a 
s 
k
a
-
-
c
 o
n 

t 
i 
n
u
e
 d

S
a
m
p
l
e

C 
u-

P
b
-
p
p
m

3 
3

Z
n
-
p
p
m

S
b
-
p
p
m
 

aa
A
s
-
p
p
m
 

C 
m

E
Q
U
I
V
 
U

A
u
-
p
p
m
 

aa
A 
s
-
p
p
m
 

aa
C
d
-
p
p
m
 

aa

8
1
 O

U
O

u
o

C
ai

 D
oc

Vu
e

81
 M

 h
 U

 U
 3

 A
 

ti
l 

M
h

O
U

A
A

 
81

 f
1

H
Q

u
6

A

7
U

 5
A 

5 
6
5
 

3 
5

2
0
 5

<
5 

<
5 5

3
/8

0
0
 

AO
 

3
5
 

5
5
 

6
0

N N

1 
.0

 
1 

.2
1 

.0

2
0
 

2
0

 
1C

 
2

0
 

A
O

8 
1 
M 
H 
0 
J 
V 
A 

81
 M
H
O
U
V
t
 

81
 M
H
U
1
U
A
 

o 
1 
H 
H 
0 

1 
1 
A 

81
 H
H
0
1
 1
B

81
 M
H
Q
1
 3
A
 

81
 M
H
0
1
 A
A 

81
 H
H
Q
1
 A
B
 

81
 M
H
Q
1
 5
A 

81
 M

 H
 0
 1

 7
 C

3
C

 
A 

5 
1 

5 
A

l 
7
A

C

6
C

 
1 

0 
9
5
 

3 
5 

7
5

2
0
 5

1 
5 

<
5 1

<
5
 

<
5 <5
 

<
5
 

<
5

9
0

 
3
0
 

6
5
 

2
0

 
1 

A
O 1
0 5

2
5 5

2
5

.0 N .0 N N N N N
 

N
 

N

A
O

 
2
0
 

A
O

 
2

0
 

1
0

1
0
 N

2
0
 

2
0
 

A
O

8 
1 

M 
H 

0 
1 

70
81

 n
m

na
D

81
 M

H
0
2
0
A

- 
81

 M
H

0
2
0
6
 

8 
1 

M 
h 

0 
2 

1 
A

< 
5

5b 7C
5

2 
5

1
0

 5
<

5
 

<
5

1 
5

2
0

 
1

0
 

3
0

 
<

5 30

1
0
 N N N

2
0

CO

81
 P

IH
U

21
 C

 
8

1
M

H
U

2
3

A
 

81
 N

S
O

u
tf
 A

 
8
1
N

S
0
1
 3

d
 

81
 N

b
0
2
A

A

2 
5

3 
5

2 
5

1 
O

C
1 

C

5 
<

5
1
0

1
0 1
0

50 20 50 30 25

1
0

2
0

1 
5

C
1

0

8
2

u
u

O
d

3
0

 
8

2
0

U
1

O
A

F
 

8
2

0
U

1
6

5
A

6
2

O
U

1
o
7
6
 

8
^!

O
U

1
 i

'9
d

 
8

2
0

U
1

 /
9
C

 
6
2
 O

U
 1

 o
o

iJ
 

6
2

M
H

U
1

iU

7
5

A
5

1
0

A
8

0
A

5

<
5

7
0

1
0

1
5

1
0

2
.0

 
2

.0 N N N N N N 
2

.0

25
 5 N

<5 <5
 

<
5 N

. 
N N

N N
1 

.5
 

.1 .2
 

.1
 

.2 N

8
2
M

H
L
/A

5
b
 

8
2
 M

H
O

 A
 o

b

8
2

H
H

0
5

A
A

9
5

 
3
9
0
 

6
5
 

3
5

 
A

5

2
.0

 
2

.0
 

3
.0 N N

N N
<5

N N

N 
1 

.1 N N N

8 
2 

M 
H

1 
U 

o 
A 

li 
2 

M
h 

1 
21

 A
 

8
2

M
H

1
j6

A
 

8
2
rJ

S
O

U
o
b
 

8 
2 

N 
j 

U 
'j 

7 
A

1
0

 
1
0
 

1
0
 

35
 

A
5

N N N
<5

N

.1
 

.1 .2 .1



T
a
b
l
e
 
II
I.
 

C
h
e
n
i
c
a
l
 
a
a
t
a
 
fo

r 
r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
 
c
o
n
t
i
n
u
e
d

o

b
d
 m

ij 
I 

e

B
d

N
S

O
cM

D
E

2
N

o
0

2
o

F
8
2
N

o
0
2
a
G

d
tt

J
S

O
iu

A
8

2
N

S
O

S
2

C

fa
2f

J
J

U
3

3
A

0
2
U

3
0
3
3
C

8
2
N

S
0
3
7
C

32
 1; 

so
 b

id
8

2
N

S
0

5
3

A

8
2
N

S
1
U

8
A

3
2

N
S

1
 I

D
A

8
2

N
S

1
 1

6
U

8
2
N

S
1
 3

2
A

3 
2 

N 
S 

1 
4 

5 
A

3 
2 

,M 
S 

1 
« 

7 
u

3
2

N
S

1
 5

d
a

8
2

N
S

1
 o

1 
A

8 
2 

N 
S 

1 
o 

2 
A

a 
2 

N 
S 

1 
o 
i 

A

3
2

N
S

1
 6

3
o

31
 d

S
O

l 
3C

8
1
3
:1

0
1
 3

F
31

 b
S

0
1
3
G

d1
 d

S
0

1
3

H
31

 u
S

J
1

3
L

31
 B

S
U

1 
3X

31
 J

S
1

U
1

 A
3 

1 
B 

S 
1 

u
 <L

 3
3

1
d

S
1

0
2

C
3

1
b

S
1

 U
3

A

3
1

u
 3

1
J
3
b

3
1

8
S

1
J
3

D
31

 J
S

1
0
3
E

3
1

6
S

1
0

3
G

31
 o

S
1

-)
4

d

31
 J

S
1
U

5
A

3 
1 

a 
S 

1 
J 

3 
b

iJ
1

b
b

1
 U

5C
31

 d
S

T
O

a
O

3
1
d
i1

0
5
c

L
a
t

oO oO 6U 6G 6
0

6
0

6
0

6
0

6
0 6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

oO 6
0

6
0

5
9

5
9

5V 5
4

5
^

5
9

61 61 6
1

61 6
1

6
1 6
1

6
1

6
1

6
1 61 61 61 6
1

: 
i 

t 
u

d
e

5
6

 
3

5
o
 

3
5

6
 

3
3
3
 

!>
2

5
5
 

11

5
4

 
4

5*
. 

4
5
0
 

3
3

5
5
 

3
6

5
4

 
5

5

51
 

4
6

5
5
 

2
2

5
4

 
5
3

4
1
 

2
2

5
5
 

3
8

5
6
 

6
3
3
 

5
0

5
4
 

3
3

51
 

1
5

5
 

5
o

5
5
 

3
8

5
3
 

1
0

5
3

 
1
0

5
3

 
10

5
3
 

10
5

3
 

1
0

5
3

 
1

0
3 

0
3 

0
3 

0
3 

l]

3 
0

3 
0

3 
0

3 
0

3 
0

3 
0

3 
J

3 
0

3 
0

3 
u

L
o
n
g
it
u
d
e
 

F
e

1 
4
6

1
4

6
1

4
6

1
4

5
1
4
5

1 
4

5
1
4
5

1
4

6
1 

4
5

1
4
5

1
4

6
1 

4
6

1
4

5
1 

4
4

1
4

5

K
5

1 
4
4

1
4
5

1 
4

5
1
4
5

1 
4

5

1 
4
V

1
4
9

1
4

9
1
4
9

1
4
9

1
4
9

1 
4

9
U

9
1 

4
9

1
4
9

1 
4
9

1 
4
9

1 
4

9
1

4
9

1 
4

9

1 
4
v

1 
4

9
1 

4
^

1 
4
9

1
4

9

1 
5

1 
5

1 
5

3
0

31 3
4

3
4

2
9

5
0

4
3 8 5

51 4
7 1
2 11 4
1

2
3

2
8 0 0

1
6

1
6 1
6

1
6

1
0

1
6 6 6 6 6 6 6 6 6 6 6 6 6 6 6

2
4

2
4

24 5
6

3
0

1
8 1
8

3<
«

2
0 4
2

2
3 1
6

51
3

1
4

3
2

4
6

2
2 5
2

5
0

5
0

V
M

D
--

M
in

e
r

3
0

3
u

3
0

3
0

3
0

3U
0 0 0 0 0 0 J 0 J 0 J 0 0 0

-
y
e
t.
 

! 
s 7

.0
0

2
.Q

U
3
.0

0
5
.U

O
3

.0
0

5
.0

0
7

.0
U

3
.0

0
5
. 

C
O

*3
.0

0

7
.0

0
1

. 
5
0

3
.0

0
3
.0

0
2
.0

0

5
.0

0
2
.0

0
5
.0

0
2

.0
0

5
.0

0

5
.0

0

a 
I 

i 
i 

a 
t 

i 
o
n

3
.0

0
3
.0

0
5
.0

0
1

0
.0

0
3

.0
0

1
0
.0

0
1
.5

0
2
.0

0
5

. 
JO

1
.0

0

2
.0

0
2
.0

0
5

.0
0

5
.0

0
.5

0

2
.0

0
7

.0
0

5
.0

0
7

.0
0

7
.0

0

Ig
-
p

c
t.

 
C

a
-p

c
s 1 

.0
0

1 
.O

u
1 

.0
0

2
.G

u
2

.0
0

2
.0

0
2
.0

U
1 

.0
0

2
.0

0
2
.0

0

3
.0

0
5

.0
0

3
.0

0
2
.0

0
1 

.0
0

3
.0

0
1 

.0
0

.3
0

.5
U

2
.U

O

2
.0

0

A
s
s
o

c
ia

te
d

.1
0

.2
0

.7
0

1
0

.0
0

.7
0

1
0

.0
0

.0
7

.5
0

2
.0

0
.2

0

.3
0

1 
.0

0
.1

0
1 

.0
0

.0
5

.5
0

5
.0

0
5
.0

0
2
.0

0
2
.0

U

s 2
.   

1 
.

2
.

3
.

2
. .

1 
.

1 
.

2
.  

3
.

5
.  

3
. .

3
. .

3
.

5
.

w
it
h  m

2
.

1 
.   

1 
.

5
.

2
.

2
.

5
.  

'2
.  

1 
. .

1 
.

2
.

t 
. 

T 
i-
p

c
 t

 .

0
0

5
0

7
0

5
0

0
0

0
0

0
0

5
0

5
0

5
0

0
0

3
0

0
0

0
0

7
0

0
0 5
0

0
0

0
5

0
0

0
0 D

ik
e

s

7
0

5
0

7
0

0
0

0
0

7
0

1
0

U
O

0
0

0
0

0
0

0
0

3
0

0
0

0
5

0
7

0
0

5
0

0
0

0
0

s .2
0

0
.2

0
0

.2
0
0

.3
0

0
.1

5
0

.1
 5

0
. 

5
0
0

.2
0

0
.2

0
0

.2
0

0

.2
0
0

.0
1

5
.2

0
0

.1
5
0

.1
 5

0

. 
1 

5
0

.1
5

0
.2

0
0

. 
1
0
0

.1
0
0

.1
5

0

in
 

th
e

.2
0

0
. 

3
0
0

.5
0
0

>
1 

.0
0

0
.5

0
0

.5
0
0

.1
0

0
.2

0
0

.5
0

0
.0

5
0

.3
0
0

.3
0
0

.3
0

0
. 

5
0
0

.0
2

0

. 
1

0
0

.5
0
0

.5
0

0
.5

0
0

.5
0
0

M
n
-p

p
m

s 2
/O

U
O

5
0
0

7
0

0
1
/5

0
0

1
/0

0
0

1 
/O

O
O

1
/0

0
0

. 
1
/0

0
0

1
/0

0
0

1
/0

0
0

1
/0

0
0

5
0

0
1

/0
0

0
5

0
0

7
0

0

1 
/5

0
0

3
0
0

1
/5

0
0

3
0
0

1
/0

0
0

1 
/O

O
O

V
a

 1
 d

e
 2

 
G 

ro
u
p

3
0
0

3
0
0

7
0
0

3
/0

0
0

7
0
0

1
/0

0
0

7
0
0

7
0
0

1
/5

0
0

2
/0

0
0

1
/5

0
0

2
/0

0
0

5
0
0

1
/5

0
0

2
0
0

2
0

0
7
0
0

7
0

0
5
0
0

5
0
0

A 
g
-
p
p
m
 

S

N N N N N N N N N N N N N N 
1 
.0 N N N N

3
0
.
0

3
.
0 .5 N N

2
.
0

5
.
0

7
.
0 .5 N N N

3
.
0
 

N N N N N N N

A
s
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N
1
/5

0
0

3
/0

0
0

5
0
0

1 
/5

0
0

5
0

0
7

0
0

3
/0

0
0 N N

2
0
0 N N N N

A
u

-p
p

m
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N
0
0 N N N N N N N N N N N N N

B
-
p
p
m

s

10 30 50
N

0
0 50

0
0 N
10
O
O

1
0
0 10 o
u 10

0
0 30

0
0

0
0

O
O
 

0
0
 

0
0
 

10
 

O
O 10

10
0

1
0
0 70 10

10
0 7
0

2
0
0 50 10 20 70 70 50 50



T
a

b
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
J
a

ta
 

fo
r 

ro
c
k
 

s
a

m
p

le
s
* 

C
h
u
g
a
c
n
 

N
a
ti
o
n
a
l 

F
o

re
s
t/

 
A 

I 
a
s
k
a
--

c
o
n
ti
n
u
e
d

i 
a 

m 
p 

I 
e

3
2
N

5
0
2
3
G

 
J2

N
S

O
JO

A
 

3
2

N
S

U
3

2
C

3
2

N
S

G
3

3
A

 
8

2
N

S
0

3
3

C
 

3
2
N

S
0
3
7
C

 
8

2
N

S
0

5
1

0
 

S
2
N

S
Q

5
3
A

8
2

N
S

1
0

8
A

 
8

2
N

S
1

ID
A

 
8 

2 
.M 

S 
1 

1 
o 

d 
8
2
U

S
1
3
2
A

 
8
2
N

S
1
 4

5
A

8
2
N

S
1
 W

b
 

8
2
N

S
1
 5

8
a
 

8
2

N
S

1
o

1
 A

 
8

2
N

S
1

6
2

A
 

8
2
N

S
1
o
5
A

8
2
N

S
1
o
5
b

81
 a

b
0

1
3

C
 

31
 U

S
01

 3
F 

ll
b
S

O
l 

3b
 

8
1

B
S

0
1

3
H

 
61

 U
S

J1
3
L

81
 b

S
0
1
 3

x 
81

 a
J>

1U
1 

A 
3
1
8
S

1
0
2
B

 
81

 U
S

1 
02

C

a
lB

S
1

0
3

a
8 

1 
d 

S 
1 

0 
3 

D 
61

 b
$
1
0
3
t:
 

d
l 

Q
S

1 
O

JG
 

8
1
d
S

1
 U

4d

81
 B

S
1 

')!
>A

 
81

 U
S

1 
J
5
d
 

d
l 

B
S

1U
5C

 
81

 U
S

 1
0
5
0
 

81
 t

3 
51

 i
)5

 £

8 
a
-p

p
m

 
s

1
5
0

7
0

0
5
0
0 N

20

70
0 20 70 70
N N 

5
0
0 N

7
0
0

2
0

0
 N

30
0

50
0 70 70 30 30

20
G

70
0

1 
/O

O
O

2
0
0

1 
/O

O
O

 
7
0
0
 

7
0

0
1 

/O
O

O
 

1
5

0

3
0
0
 

1 
/5

0
0
 

1 
/5

0
0
 

1
/0

0
0

 
1 

/O
O

O

B
e

-p
p

m
 

b
i-
p
p
m

 
C

d
-p

p
m

 
C

o
-p

p
m

 
C

r-
p

p
m

s 
s

N 1 
.J

2
.0 rj N M 14

2
.0 N N N N N N

1
.0 N

< 
1 

. 
0

N

1
.0 N N V

f1
D

--
M

in
e
ra

N N N rj N N N
1

.0
3

.0 N

1 
.0

2
.0

1 
.0

1
.0 N N

I 
.0

1 
.0 N N

N N N N N N M N N N N N N N N N N N N N N

I 
i 

za
 t

 i
 o

n

N N N N N N N N N N N N N N N U N N N N

S

N N N N M N N N N N N N N N N N [4 N N N N

A
s
s
o

c
 i

 a
 t

e
a

>
5
0
0

1 
5
0 N N N N N N N N f» N N N N N N N N N

S

5
0

2
0

2
0 5
0

3
0 3
0

5
0

2
0

3
0

3
0

5
0

3
0

3
0

3
0 N

3
0

2
0

3
0 N

5
0

3
0

w
it
h
 

D
ik

e
s

2
0

2
0

2
0

5
0

2
0

5
0

1
0

3
0

2
0

1
0

2
0

3
0

2
0

3
0 N

2
0

3
0

3
0

1
0

2
0

s

1 
0
0

7
0

7
0

5
0

3
0

0

3
0

0
2

0
0 5
0

2
0
0

1 
0

0 5
0

1
/0

0
0

2
0

0
2
0
0 5
0

1
0

0 5
0

7
0

2
0 5
0

7
0

in
 

th
e N N

< 
1 

0
< 

1 
0

<
1

0 1
0

2
0

7
0

1 
5
0

2
0

7
0

1
0

0 7
0

1 
5
0 N

2
0

2
0

0
2
0
0

2C
O

2
0
0

C
u

-p
p

m
 

L
a
-

s 
s

1
0

0
7

0
5

0
1

0
0

7
0

2
0

5
0

3
0

7
0

5
0

3
0

2
0

1
0
0 7 5

1
0

0
5
0
0

3
0 5

7
0

7
0

V
a
ld

e
z
 

G
ro

u
p

--
c
o

n
t

5
/0

0
0

1
/5

0
0 7
0

1
0

0
2

0

1
/5

0
0 2
0

3
0

0
2

0
0 1
0

2
0

5
0

7
0

1
5
0

3
0

5
0

0
1 

/O
O

O
3
0
0

1 
/5

0
0

5
0
0

po
m N N N N N N N N N N N N N N N N
5
0 N N N N

in
u
e
d

N N N N N N N N N N N N N
3

0 N N
2
0 2
0 N N

M 
o 
- 

p 
p 

m
s

N N N N N N N N N N N N N N N N N N N N N

3
0

1
0 N N N N N 7 N N N N N N N

2
0 N N N N

N
o

- 
p

p
m

S

N N N N N N N N N N N N N N N N
<

2
0 N N N N N N N N N N N N N N N N N N N N N N N N

N 
i-
p
p
m

 
s

70 30 50 50 70 70 50 3
0 70 70 50

5
0
0 70 30 2
0

7
0 1 
5

7
0 7

5
0

5
0

N N N N N N N N N N N N N N N N N N N N

5 5
10 10
5 5

15 30 50 10 15 20 20 50 10 20
1
0
0 70

1
5
0

1
5
0



F
a
b
le

 
[
I
I
.
 

C
h
e
m

ic
a
l 

d
a

ta
 

fo
r 

ro
c
k
 

s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t/

 
A 
Id

s
k
a
--

c
o
n
ti
n
u
e
d

le
P

D
-p

p
rc

8
2
N

S
O

Jb
G

 
i2

^
b

O
 S

UA
 

.S
2N

S
U

.S
JC

82
 N

 S
O

. S
3 

A 
3
2
fJ

b
0
3
3
C

 
3
2
.N

S
0
3
7
C

82
N

S1
33

A
8
2
N

S
1
 I

D
A

 
3
2
fJ

3
1
 l

o
d

 
8
2
N

S
1
 3

2A
 

8
2
 N

S
 U

S
A

8
2
H

S
1
 W

3
 

32
fc

 S
 1

 3
3
b
 

8
2
fJ

S
1
o
1
 A

 
8
2
N

S
1
 6

2
A

8 
2 

N 
S 

1 
o 

"j 
d

51
 U

S
U

1 
3C

 
3

1
0

S
O

 I
 3

F 
01

 b
iO

 1
 3

b 
8

1
U

S
Q

1
3

H
 

3
1
I3

S
0
1
3
L

81
 b

S
0
1
3
X

 
8
1
B

S
1
U

1
A

 
81

 B
S

1
U

2
B

 
81

 b
S

1
0

2
C

 
81

 b
S

1 
U

S
A

8
1
b
S

1
U

3
B

 
81

 I
3S

1 
U

30
 

8
1

b
S

1
0

3
E

 
8

1
B

S
1

U
3

C
 

81
 B

S
IO

A
fl

1
0

1 
5

10 N 10 1 
U N 

30 7
0

'8
1

 b
S

1
U

5
b

6 
1 a

 s
 1 

u 
5 c

31
 f

a
S

1
U

5
0

 
81

 Q
S

1U
5E

2
0

/0
0

0
2
/0

0
0

1
5
0 7
0 1
0

5
0

3
0

0 30 1
0 N N N

2
0

 
30

 
70 1C

 
10

 
1

0 N

S 
0 
-
 p

 p
 rn

 
5

N N
 

.J N N N N
 N N N N 

V
i-1

0-

N .N N U

S
c
-p

p
o
i 

S
n
-p

p
m

 
S

r-
p
p
m

s

3
0 15 2
0 3
0 30 50 5
0

20 50 3
0 3
0 5

30 3
0 10 3
0 15 3
0 7

3
0

3
0

M
in

e
ra

li
z
a
ti
o
n

7 5
2
0 5
0 15 15
N

1
0 20
N

1
5

2
0 10 2
0 N

1
0 3
0 50 15 15

s

N N N N N ,4 N N iJ N N N N N N N ri N N N N

A
s
s
o

c
ia

te
d

n H N U M N N N N N N N N N N N N N N N

S <
1

0
0

1 
5
0

1 
5

0 N
<1

 0
0

<
1
0
0

<1
 0

0
2

0
0

1 
0

0
<1

 0
0

<
1

0
0 N

1
0

0
1
0
0

3
0

0

0
0
0

2
0

0
<1

 0
0

1 
0

0
<1

 0
0

1
0
0

w
it
h

n N N
1 

0
0 N N

1
0
0

1
0

0
7
0
0

3
0
U N

3
0

0 N

5
0

0 N N
2

0
0

3
0

0
2

0
0

2
0

0

C 
i 

k 
e

s

V
-p

p
m

s

2
0

0
1

0
0

1
0

0
2

0
0

1
5

0

1 
50

2
0
0

1
5
0

2
0

0
1
5
0

2
0
0 30

1
5
0

1 
50

1
0
0

2
0

0 7
0

2
0
0 7
0

2
0

0

2
0
0

in
 

th
e 50 7
0

2
0

0
1

/0
0

0
2
0
0

2
0
0 50

2
0

0
3
0
0 3
0

2
0

0
3
0
0

2
0
0

3
0

0 2
0

3
0

0
3
0
0

3
0

0
2

0
0

2
0
0

W
-p

p
m

S

N N N N N N N N N N N N N N N N N N N N N

Y
-p

p
m

S

3
0

2
0

2
0

3
0

2
0

2
0 5
0

2
0 2
0

1 
5

2
0 N

3
0

1 
5

1
5

2
0 2
0

2
0

1
0

1
5

2
0

tf
a

ld
e

z
 

G
ro

u
p

  
 c

o
n
t

N N N N N N N N N N N N N N N N N N N N

1
0

1
0

3
0

1
0

0 2
0

3
0 N

1
0

3
0

2
0

3
0

5
0

3
0

3
0 N N

3
0

3
0

2
0

2
0

Z 
n
-p

p
m

s

N N N N N N N
<

2
0

0 N N N N N N N N
<

2
0
0 N N N N

i 
n
u
e
 d

>
1

0
/0

0
0

>
1
0
/0

0
0

2
0

0
7
0
0

5
0

0

5
/0

0
0

7
0

0 N N N N N N N N N N N N N

I
r-

p
p
m

 
s

20 70 70 30 2
0

20 30 50 20 30 15 3
0 20 50 15
 

5G
 

2
0
 

30
 

15 2
0

1
0

0
1
0
0

1 
50

3
0

0
1
0
0

1
0

0 30
1

0
0

15
U N

1
5
0
 

1
5
0
 

1
0

0
 

20
U N

2
0

0
 

3
0

0
 

2
0

0
 

2
0

0

T 
h
-p

p
m

 
s

N
 

N
 

N
 N
 

N N
 N
 

N
 

N
 N N
 N N
 N
 N N N
 

N
 N N



T
a
b
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
ro

c
k
 

s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t*

 
A

I 
a

s
k
a

--
c
o

n
ti
n

u
e

d

S
a

m
p

le
C 

u 
- 

p 
p 

fr. 
aa

P
b
-p

p
m

 
a 

a
Z 

n
-p

p
m

 
a
a

S
b

-p
p

m
 

a
a

A
s
-p

p
m

 
c 

m
E

Q
U

IV
 

U
A

u
-p

p
m

 
a
a

A
s
-p

p
m

 
a
a

C
d

-p
p

m
 

aa

8
2
N

S
0
2
8
F

 
8
2
N

S
U

2
8
6
 

1
2
N

S
O

 3
0A

 
8
2
N

S
0
3
2
C

82
 .

N
S

0
5
3
A

 
S

2
.N

S
0

3
3

C
 

8
2

N
S

0
3

7
C

 
8
2
N

S
O

 b
id

 
8
2
N

S
Q

b
3
A

8
2

N
S

1
0

8
A

 
8
2
N

S
1
1
0
A

 
8

2
N

S
1

1
6

B
 

E
2

N
S

1
3

2
A

 
8
2
N

S
U

5
A

6 
2 

N 
S 

U
 7

 b
 

8
2
N

S
1
5
e
o
 

8
2

N
S

1
0

1
A

 
S

2
U

S
1
C

.2
A

 
t2

N
S

>1
 o

b
A

6 
2 

N 
S 

1 
o 

5 
fa

8 
1 

U 
b 

0 
1 

3 
C 

81
 B

S
0

1
3

F
 

61
 b

S
0
1
3
G

 
81

 d
S

0
1

 3
H

 
8
1
b
S

0
1
3
L

81
 b

S
0
1
 3

X
 

81
 B

S
1

0
1

 A
 

61 8
1
U

S
1
U

3
A

8
1
o
S

1
Q

3
S

 
81

 B
S

1 
U

3D
 

8
1

B
S

1
U

3
E

 
8

1
U

S
1

0
5

C
J 

3 
1 

b 
S 

1 
U 

A 
8

31
 B

S
1 

J
iA

 
'8

1
 U

S
 1

U
5

b
 

81
 B

3
1

J
5

C
 

3
1
B

S
1
 C

5D
 

8
1
ti
S

l0
5
E

5
5

3
5

1 
0
0

2
5 3
5 30 35

1 
3

0

2
0

6
0 2
0

1
0

6
0

2
0

1 
5

0
30 50 1

0

N N N
1 

5
.0 N N

5
.0 N N N N N M

 N N

4
0
 

N 

V
I1

D
--

M
 i
 n

e
r 

a
l 

i 
zo

 t
 i
 o

n
 

A
s
s
o
c
ia

te
d
 

w
it
h

 
D

ik
e
s
 

in
 

th
e

 
V

a
ld

e
z
 

G
ro

u
p

  
 c

o
n
ti
n
u
e
d

3
5 b 
5 

2C

7
5

G 2C
1
9
C

1
2

0 5

1 
C 

6
5

 
6
5
 

9C
 

3
5

6
8
0
 

8
4

C
 

32
 C

 
1 

,3
G

C
 

3
3
C

3
0
,0

0
0

1 
/5

0
0 6
0

1
0 5

3
5

5
5

0
1
0 5 5 5 5

1
0

1
0

2
5 5

1
0

1
0

1
0

1
0

3
8

/0
0

0
7
,0

0
0

1
1

0
5
5
0

2
5
0

3
*
0
0
0

4
0
0

1
0

4
0

1
0 35 35 45 75 2
0 30 55 45 50 45

40 10 2
0 N N

1
0

N
 

N
 

N
 N
 

N N

2
0
.0

0
 

.2
0

 
.4

0
 

.4
0

.6
0

.4
0

1
2

.0
0

.1
0

.1
0

.1
0

.1
0

<
.0

5
<

.0
5

<
.0

5

N 
<

5
<5

N N N N N 5 5 N N N

<
5 10
N

<
5 N

.2



T
a
b
l
e
 
I
I
I
.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
f
o
r
 
r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
y
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A 
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e
 

L
a
t
i
t
u
d
e

t 
u
d
e

81
 d
S
I
 J
bF

8
1
0
S
1
0
5
H

81
 L
JS

1 
O
b
<

ol
 U
S
1
0
5
L

3
1
d
S
l
o
5
M

8 
1 
d 
S 

1 
U 
o 
a

8
1
Q
S
1
0
6
C

8
1
d
S
1
 U
7
A

81
 b
S
1
0
7
d

81
 B
S
1
0
7
C

81
 b
S
l
U
8

81
 B
S
1
 1

1 
A

3
1
B
S
1
 1

 1
d

8
1
U
S
1
 1
2A

8
1
b
S
 1

 1
2f
l

81
 D
0
0
0
5
B

81
 N
S
0
1
4
A

^ O
 

S
l
b
S
O
U
7
A

Q
&
 

8
1
b
S
O
J
9
A

81
 b
 S

ti
 1 
0 
A

81
 D
0
0
0
1
 A

81
 D
0
0
0
2
A

81
 D
0
0
0
7
A

81
 K
K
O
J
1
A

81
 K
K
0
0
3
A

81
 K
K
0
0
5
B

81
 M
.
0
0
5
C

8
1
K
N
0
0
5
D

81
 K
N
0
0
5
E

81
 M
H
0
 1 

3 
A

81
 N
S
J
2
7
8

3
2
N
S
0
3
3
B

8
2
N
S
0
4
9
b

8
2
N
S
0
4
9
C

8
2
N
S
0
4
9
D

8
2
N
S
0
5
2
A

8
0
0
U
0
7
3
A

8
0
U
U
0
7
4
A

8
0
N
S
0
7
0
A

8
0
N
S
0
7
0
C

8
0
N
 S
 1

 2
<«
b)

61 61 61 61 c1 6
J 60 o
d
6
0 60 6
0
6
0 60 6
0 60 59 59 V
M
G

60 o
d
6
0 59 59 59 59 59 59 55 59 59 oO 60 6
0 60 6
0 6
0
6
0

60 60 6
0 6
0 6
0

3 3 3 3 3

4
6 46 4
6

4
6 4
6 4
6

37 37 3
7 37 5
7 58 -
- 4 4 4
5
4

5
4 55 5*
.

57 57 57 57 57
2 3

54 56 56 56 59 5
0 50 4
0
4
0 52

0 0 0 0 0 0 0 0 0 0 0 0 0 G 0

5
7 50

M 
i n

 e
 r
 a

12 29 25 35 1 
7

4
8 20 57 57 57 57 57
2

4
0 4

4
6

46 4
6 6

4
3 37 48 4
8 21

1
4
9

1
4
9

1
4
9

1
4
9

1 
4
9

1 
4
9

1 
49

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1 
4
9

1 
4
9

1
4
9

1
4
9

I 
i 
za

 t

1 
4
9

1 
49

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1 
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1 
4
9

1
4
5

1
4
5

1 
4
5

1
4
5

1
4
5

1
4
5

1
4
5

1
4
8

1
4
8

1 
4
5

6 6 6 6 6

31 31 31 31 31 31 31 31 31 31 16 1 
2

i 
o
n 9 9

1 
0

15 1 
7

19 16 1
7

1 
7

17 1 
7

1 
7 9

14 3
4 39 39 39 41 5
2 54 4
5

4
5 54

0 0 0 u 0 0 0 0 0 0 0 0 0 0 0 0
3
0 A

4
0

45
0

58 20 25 10 1C
5 5 5 5 0 0

18 16 16 16 45 2
0 20 27 27 30

F
e
-
p
c
 t

 .
s 1 
.
0
0

.
5
0

.
7
0

.
7
0

5
.
0
0

2
.
0
0

5
.
0
0

.
5
0

1
.
0
0

1
.
0
0

.
1
0

2
.
0
0

3
.
0
0

.
2
0

.
2
0

5
.
0
0

1
0
.
0
0

M 
y 
- 
p 

c 
t 

.
S

.
3
0

.
0
5

.
0
5

.
0
2

.
1
0

.
7
0

1
0
.
0
0

.
1
0

.
1
0

1 
.
0
0

.
0
7

.
5
0

2
.
0
0

.
0
5

.
0
2

.
2
0

1
0
.
0
0

a
t
e
d
 
w
i
t
h
 
G
r
e
e
n
s
t
o
n
e

5
.
0
0

3
.
0
0

1
0
.
0
0

1
0
.
0
0

2
0
.
0
0

1
0
.
0
0

1
5
.
0
0

1
5
.
0
0

7
.
0
0

2
0
.
0
0

2
0
.
0
0

5
.
0
0

1
5
.
0
0

1
0
.
0
0

5
.
0
0

7
.
0
0

3
.
0
0

7
.
0
0

2
.
0
0

V
M
S
  
 M
 i
n
e
r
a
l

.3
0

1
.
5
0

5
.
0
0

2
.
0
0

<
.
0
5

5
.
0
0

5
.
0
0

1 
.
0
0

. 
1 
U

.
5
0

7
.
0
0

.
7
0

1
0
.
0
0

1
0
.
0
0

1
0
.
 U
O

.
5
0

7
.
0
0

1
0
.
0
0

5
.
0
0

2
.
0
0

.
7
0

1 
.
0
0

1 
.
U
O

1 
.
0
0

i 
za
 t

 i
 o
n

.1
 "

>
.
3
0

2
.
0
0

.
7
0

.
0
3

C
a
-
p
c
 t
 .

s <
.
0
5

<
.
0
5

<
.
0
5

<
.
0
5

<
.
0
5

1
0
.
0
0

1
0
.
0
0

.
1
0

.
0
3

2
.
0
0

.0
5

.
0
5

.
5
0

<
.
0
5

.
2
0

.
5
0

1
0
.
0
0

/ 
B
a
s
a
l
t
/

1
0
.
0
0

.
5
0

5
.
0
0

.
1
0

.
2
0

1 
.
0
0

.
2
0

2
.
0
0

1
0
.
0
0

1 
.
0
0

1 
.
0
0

7
.
0
0

5
.
0
0

3
.
0
0

3
.
0
0

1 
.
0
0

.
5
0

1
.
5
0

1 
.
0
0

in
 
V
a
 I

 d
e
z .
1
5

.
2
0

.
2
0

1 
.
5
0

<
.
0
5

r
i
-
p
c
t
.

s .
0
5
0

.
0
2
0

.
0
2
0

.
0
2
0

.
0
5
0

.1
 5
0

.
2
0
0

.
1
0
0

.
1
0
0

.
0
2
0

.
0
1
0

. 
1
0
0

.
2
0
0

.
0
0
5

<
.
0
0
2

.
5
0
0

.
7
0
0

Ga
 b
b
 r
 o
/ 

a
n
d

.
1
0
0

.
0
5
0

.
2
0
0

.
0
7
0

>1
 .
0
0
0

1 
.
0
0
0

.
5
0
0

1 
.
0
0
0

.
5
0
0

.
5
0
0

.
2
0
0

>1
 .
0
0
0

.
2
0
0

1
.
C
C
O

.
2
0
0

.
0
7
0

.
1
5
0

.
1
0
0

.
1
5
0

S
e
d
i
 m
e
n
 t

 a
r
y

.
0
5
0

.
1
5
0

.
3
0
0

.
3
0
0

.
0
1
5

M
n
-
p
p
m

s

1
0
0 2
0

2
0 2
0

1
0
0

7
0
0

1
/
0
0
0

1
0
0

5
0
0

1
/
0
0
0 5
0

7
0
0

1
/
0
0
0

7
0
0

1 
5
0

1
/
0
0
0

2
/
0
0
0

S
e
r
p
e
n
t
i
n
e

7
0
0

1
/
0
0
0

1
/
5
0
0

1
0
0

1
/
0
0
0

1
/
5
0
0

2
/
0
0
0

2
/
0
0
0

2
/
0
0
0

1
/
5
0
0

5
0
0

1
/
0
0
0

1
/
5
0
0

1
/
5
0
0

1
/
5
0
0

7
0
0

7
0
0

1
/
0
0
0

1
/
0
0
0

R
o
c
k
s

7
0

1
5
0

1
/
0
0
0

3
0
0 1
0

A 
g 
 
 p
p
m

s

N 
1
.
0

N N N N N
2
0
.
0
 

7.
0 N N

2.
0

N N
10
.0

7
.
0
 

N N N N
3.
0 

7.
0 N 

3
.
0 N N 

3
.
0

1
5
.
0 N N N N

3
.
0
 

.5 .7 N

A
s
-p

p
 m

s

N N

7
0

0 N N N N

1
/5

0
0

2
/0

0
0 N N

3
0

0 N N N N N

G
ro

u
p

N N N
>

1
0

/0
0

0 N N N N N N N N N N N N N N N N N N N N

A
o

-p
p

m
s

N N N N N N N
1 

5
<

1
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

b
-
p
p
m

s

10
<
1
0 20 3
0

1
0
0 2
0

3
0 3
0

1
0
0 1 
5

20 1
0

<
1
0 10 2
0

1
0
0

2
0
0
 

1
0
0 2
0
 

<
1
0

3
0 10 10 2
0

0
0

<
1
0

<
1
0 10 10 3
0

2
0



T
a
b
l
e
 
I
I
I
.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 

A 
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

O

S
a
m
p
l
e

8
1
J
S
1
0
5
F
 

8
1
b
S
1
J
3
H
 

8
1
U
S
1
0
5
K
 

81
 o
 S
 1 
05

l_
 

81
 d
 S
 1 

J 
5 
M

b 
a 
- 
p 
p 
M 

s
fa 
e
-
p
p
m
 

s

8
1
d
S

8
1
O
b
1
G
O
C

8
1
O
S
1
G
7
A

E
1
O
S
1
0
7
C

8
1
b
S
1
0
8
 

8
1
U
S
1
 1

 1
 A

8
1
b
S
l
 1
2A
 

6
1
U
S
1
 1
2
B

8
1
O
G
O
u
i
b
 

8
1
N
S
O
U
A

8
U
D
U
0
7
3
A

2 1

50 70 70
2
0
0

1
5
0

,
O
U
O

7
0
U

2
0
0

7
U
O

3
0
0

2
0
0

71
)0

,
5
0
0

1
0
0

5
0

1
5
0 70

N N N N rj N N N N N N 1.
0

1 
.0 N N fj N

81
 t

)S
O

U
7A

8
lu

S
0
0
9
A

81
 D

S
O

Iu
A

81
 O

U
O

U
1 

A
81

 D
U

O
G

2A

81
 D

U
0

0
7

A
81

 K
 K

O
G

 1
 A

81
 K

.K
G

03
A

81
 K

K
O

G
b
o

81
 K

<
0

u
5

 C

8
1

K
K

O
G

5
0

81
 K

K
O

b
b

E
81

 M
 r

iO
l 

SA
31

 N
S

0
2

7
B

8
2

N
S

0
3

3
3

82
 N

 S
O

<«
9B

8
2

iJ
S

0
^9

C
82

 N
S

O
^.

9 
D

8
2
N

S
0
5
2
A

2
0

2
0

<
2
0

1
0
J

1 
,C

U
O

1 
,0

0
0

5u
O 5
0 3
0

JO

2
,0

0
0

2G
O

<
2

0
2
0

<
2
0 5
0 5
0

<
2
0 5U

r< N N N Si 1
.0 N N N N N N N N N N 1 
.0 N

1 
.0

8
U
N
S
O
/
J
C
 

8
0
N
S
1
 2
<.

d

1
0
0

3
0
0

3
/
U
O
O

5
U
O 70

8 
i -

 p
p
m

s

N N N N N N N N N N N N N N N N N

i 
d 

t 
e
d
 
w
i
t
h

N N N N N N N N N N N N N N N N N N N

C 
d 
- 
p 
p 
m

s

U N N fj in N N
1
5
0 50
N N N N N N

5
0
0 N

G
r
e
e
n
s
t
o
n
e

N N N N
30

N N FJ N N Ni N N N N

2
0
0 N N N

V
M
S
  
 M
i
n
e
r
a
l
i
z
a
t
i
o
n

N N N N N

N N N U ;j

C 
o 
- 
p 
p 
m

s

N N N tJ N 5
10
5 5 N N 5

1
0 5 5

1
0

7
0

/ 
B
a
s
a
l
t
/

3
0 1
0

3
0 5

3
0

5
0 3
0 5
0

7
0

2
0
0 5
0 5
0
7
0

5
0

3
0

1
0
0 5
0
7
0 1
0

in
 
Va
 I

 a
e
z N N

2
0 N N

C 
r
-
p
p
m

s

N N N N N

7
0

1 
50 50 7
0 N N N
2
0 N N

1
0

3
0
0

G
a
 b
b
r
 o
*
 
a
n
d

1 
0
0 50
N

20 3
0

2
0
0 20

1 
50

7
0
0

2
0
0

1
0
0 7
0 3
0

1 
50 70 20 2
0

20 30

S
e
d
i
m
e
n
t
 a
r
y N

30 7
0 30
N

C
u
-
p
p
m
 

L
a
-

s 
s

1
0
0 7
0
3
0

5
0

3
0
0 5
3
0

2
0

3
0 5

<
5 3
0 5

<
5 3
0

1
5
/
0
0
0 5
0

S
e
r
p
e
n
t
i
n
e
 
i
n
 
t
h
e

5
0

15 7
0

1
0
0

1 
,
5
0
0

1
0
0

3
G
O 50 7
0

2
0
,
0
0
0

1
,
5
0
0 7
0

5
0
0
1
0

1
0
0

5
,
0
0
0

1 
,
0
0
0

1 
,
0
0
0 7

R
o
c
k
s
  
 c
o
n
t
 i
n
u
e
d

<
5

1 
5

1
0
0 5 N

p
p
m N N N N N N N N N N N N N N N N N

V
a
l
d
e
z

N N N N N N N N N N N N N N N N N N N N N N N N

M
o
-
p
p
m

S

70 10
N

20 70

N N N N N N N N N N

7
0 N

N
b
-
p
p
m

s

N N N N N N N N .N N N N N N N N N

G
r
o
u
p
  
 c
o
n
t
i
n
u
e
d

N N N
3
0
0 N N N N N N N N N N N N N N N N N N N N

N N N N iM N N N N N N N N N N N N N N N N N N N

N 
i
-
p
p
m
 

S

<5
 

<5
 

<5
 

<5
 

<5 1 
5

5
0

1
0

2
0

1
0 5 5
20

 
<5

 
<5 10
1
0
0

N N N N iM N N N N N N N N N N N N N N

1
5
0
5
0

2
0 1
0

2
0

1
0
0 2
0 5
0

1
5
0 7
0

3
0 3
0

1
5
0
7
0 5
0

1 
5

2
0 5
0

1 
5 N 7

5
0
 

2
0
 

<
5



T
a
b
l
e
 
II

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

r
o
c
k
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
AI

 a
s
k
a
-
-
c
o
n
t
i
n
u
e
a

S
a
m

p
le

81
 B

S
1
U

5
F

o

S
I 

b
S

1
C

5
<

 
8

1
ti
S

1
u

5
L

 
8 

1 
6 

S 
1 

U 
5 

M

81
 L

S
1
U

6
C

 
81

 d
S

1
U

/A
 

8
1
u
S

1
0
7
a
 

8
1
d
S

1
u
7
C

8
1
0
S

1
U

8
 

81
 t

iS
! 

11
 A

 
8
1
B

S
1
 1

1
6
 

8
1

B
S

1
 1

 2
A

 
8

1
U

S
1

 1
2
u

8
1

 D
U

L
)L

5
D

 
8 

1 
N 

5 
0

 U
 A

81
 b

S
O

(J
7
A

 
8

1
H

S
U

U
9

A
 

8 
1 

a 
S 

0 
1 

0 
A 

81
 O

U
G

01
 A

 
81

 D
U

O
Q

2A

81
 i

>
U

J
J
7
A

 
b1

 K
K

JU
1
 A

 
8

1
K

K
O

J
J
A

 
31

 K
K

O
u

S
d

 
rf

l 
K

K
.J

U
5

C

31
 K

«
0

0
5

0
 

8
lK

K
0
0

5
d

 
8
M

H
0
1
8
A

 
81

 N
S

0
2

7
8

 
3

2
N

S
0

3
3

6

8
2
N

S
Q

4
9
C

 
8
2
N

S
O

-9
D

 
8
2
N

S
0
5
2
A

8
0

0
U

0
7

3
A

 
3

0
0

U
U

7
4

A
 

3
0
fJ

S
0
7
U

A
 

8
0

N
S

J
/U

C
 

8
G

N
S

!2
4
b

P 
t>

- 
pp

m
b

N N

2
0 N N

3
0

3
0

5
/U

O
O

7U
O

1
5

0 N
3

0
0

5
0

2
0
0

1 
/5

0
0 JO
N

V
M

G
--

M
in

e
ra

<
1
0

<
1
0 N

5
0

0
3

0 1 
5

2
0

<
1
0 rj N

1
5
0 N N N

<
1

0

<
1
0 N

1
0

<1
 0 M

0
0 7
0 N

<1
 0

S
fc

-p
p

m
S

N N IM fj N N N N N N N N M i'J N iN iv

S 
C

- 
p
p
m

 
S

n
s

N N N M
1
0 5

1
5 N 5 N N 5 5 N N

1
5

3
0

-p
p

m

S

!J N N N N N N N N N  N N N N U N N

li
b

a
ti
o

n
 

A
s
s
o

c
ia

te
d

 
w

it
h
 

G
re

e
n

s
to

n
e

N U N fj rj N N fj N fj N fj N N N N N N N N N N N N

JO 15 5
0 7

3D 3
0

30 7
0

7
0

3
0 2
0

5
0

7
0

3
0

5
0

15 1
0

3
0

1
5

V
M

S
--

K
in

e
r 

a
l 

i

N 5
1 

5 5 N

N N N N N N N N M N N N N N N U N N N

z 
a
t 

io
n

N N N N N

S 
r-

p
p

m
s

U N N n n

1 
/5

0
0

5
0
0

3
0
0 N

7
0
0 N N

7
0
0 N N N

2
0

0

/ 
b
a
s
a
lt
/ fj N

2
0
0 N N

2
0

0 N N
2
0
0 N

2
0

0
2

0
0 N

2
0
0 N

2
0

0
1

0
0

3
0

0
S

C
O

in
 

V
a 

I 
d

e
z

1
0

0
<

1
0

0
3
0
0

<
1 

0
0 N

V
-p

p
m

s

2
0
0 5
0

1
0

1 
5

0
5
0
0 7
0

1
5

0 5
0

5
0

1
0

1
0

2
0

5
0

<
1
0

<
1

0

5
0
0

3
0
0

G
a
b
b
ro

* 
a
n
d

2
0
0

1
0
0

1
0
0

1
5
0

3
0
0

3
0

0
3
0
0

5
0

0
5

0
0

5
0
0

' 
2
0
0

5
0

0
5

0
0

3
0
0

2
0
0

1 
5

0
7

0
2
0
0

1
0
0

S
e
d
im

e
n
ta

ry 2
0

7
0

1 
5

0
1
0
0 1
5

W
-p

p
m

s

N N N N N N N N N U N N N N N N N

S
e

rp
e

n
ti
n

e

N N N N N N N N N N N N N N N N N N N

Y
-p

p
m

s

N N N N N

1
0

5
0 N N

2
0 N N N N N

1
5

7
0

in
 

th
e 1
0

0
0

3
0
0 N

7
0

3
0

5
0

7
0

5
0

7
0

2
0

7
0

2
0

7
0

2
0

1
5 1
5

2
0

2
0

Z 
n
- 

p
p
m

s

N N N N N N N

1
/5

0
0

1
/0

0
0 N N

5
0
0 N N N

>
1
0
/0

0
0

3
0
0

Z 
r-

p
p

m
s

N N
2
0 N N

3
0

7
0

3
0

3
0

2
0

2U 3
0

7
0 N N

5
0

1
0

0

V
a

ld
e

z
 

G
ro

u
p

  
 c

o
n
ti
n
u
e
d

N N N

1 
/O

O
O

3
/0

0
0

<
2

0
0

1 
/O

O
O

5
0
0

<
2

0
0

3
0

0

7
0
0

<
2

0
0

<
2

0
0

2
0

0 N

1
0
/0

0
0 N N N

N N

3
0
0 N

1
5

U

1
5
0

1
5

0
1
5
L

1
0
0

2
0

3
0

2
0
0 N

2
0
0

2
0 N

3
0 1
5

1
0

0

R
o

c
k
s
--

c
o

n
ti
n

u
e

a

N N N N N

N N
1
0

1
0 N

N N
<

2
0

0 N N

2
0 5
0

1
0

0
2

0 N

T 
h
-p

p
rn

 
s

N N N
 N N N
 N
 

N
 

N
 N N
 

N
 N
 

N
 N N
 N



T
a
b
l
e
 
II

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 

A 
I 
a
s
k
a
-
-
c
o
n
t
i
n
u
e
a

S
a
m
p
l
e

8
1
B

S
1
IO

F
 

8
1

D
S

1
G

5
«

 
<3

1t
)S

1 
U

iK
 

o
1
d
S

1
U

5
L
 

3
1

B
S

1
J
5

M

8
1

d
S

lu
O

b
 

3
1

U
S

IO
o

C
 

8
1

U
S

1
J
7

A
 

81
 b

i1
u

7
E

i 
8

1
B

S
1

U
7

C

81
 t

3S
1 

Jd
 

81
 t

JS
! 

1 
1A

 
8
1
B

S
1
 1

1
8
 

8
1

fa
S

1
 1

2A
 

8
1

b
S

I1
2

d

8
1
D

U
G

U
S

d
 

81
 N

S
O

U
A

8
1
d
S
0
0
7
A
 

81
 B
SO

O-
^A

 
81

 B
S
0
1
0
A
 

81
 O
U
O
Q
1
A
 

81
 D
U
O
J
2
A

81
 O
U
J
0
7
A
 

81
 «
0
u
1
 A
 

81
 K
K
O
U
3
A
 

81
 M
<
G
0
5
d
 

81
 «
J
J
5
C

81
 «
0
0
5
0
 

8
K
K
0
0
5
E
 

81
 M
H
0
1
8
A
 

81
 N
S
J
2
7
b
 

8
2
N
S
0
3
3
B

82 8
0
D
U
0
7
3
A

8
0
U
S
1

C 
u
-
p
p
 m

d
a

1 
ob u
c 3
C 7
C

3
6
L 5

1 
5

2 
5

2 
5 5

< 
i

3
C 5 N

1 
C

18
/u
oc 4 

5

V
M
G
-
-
M
 i 
ne
 r
 a
 I

 i

3
C

1 
0

5
C 9C

1
/
4
0
L 6 
5

3
0
C 2 
C

1 
b
C

2
4
,
0
0
1

95
C. 5
C

7
3
C 1 
C

- 
-

-
- N

1 
5

6
5 1 
C N

P
o
-
p
p
m

d 
a

5
<5 25 <5 <5 1 
0

10
A,
 0
0
0

7
0
0

1
3
0 5

1
8
0 20

1
5
0

9
7
0 40 10

Z
n
-
p
p
m

ad

10
5

20 <5 15 35 35
1 
,
3
0
0

1
/
0
0
0 25 10

2
8
0 50
5

9
0

1
4
0
,
0
0
0

1 
10

z
a
t
i
o
n
 
A
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
G
r
e
e
n
s
t
o
n
e
/

<5 <5 <5
3
4
0

25 2
0 10 10
5 5

9
0 5 5
10 -
- __ -
-

-
-
-
- <5 10 50 1 
5 N

5
20 10

6
0
G

2
/
5
0
0

1 
00

3
5
0

1
1
0 45

1
6
0

6
5
0 90 80

1
0
0 50

1
2
/
0
0
0 90 75 50

V
M
S
-
-
M
i
 n
e
r
 a
 I

 i
 i

 a
t 

i o
n
 

in

10 30 85 30
N

S
b
-
p
p
m
 

A
s
-
p
p
m
 

a 
a 

c
m

E
Q
U
I
V
 
U

1 
.5

A
u
-
p
p
m
 

aa

<
.
0
5
 

<
.
0
5
 

1
2
.
0
0
 

<
.
0
5
 

<
.
0
5

<
.
0
5

.1
5

1
0
.
0
0

A
O
.
O
O

1
.
6
0

.3
0 

5
.
A
O

N 
1 
.3
0

N N N

A
s
-
p
p
m
 

aa
C
d
-
p
p
m
 

aa

B
a
s
a
l
t
/
 
G
a
b
b
r
o
/
 
an

d 
S
e
r
p
e
n
t
i
n
e
 
in

 
t
h
e
 
V
a
l
d
e
z
 
G
r
o
u
p
-
-
c
o
n
t
i
n
u
e
d

10

20
N

10
 0

00
N

20 10 10 N N

40
 N N

,4
5

V
a
l
d
e
z
 
S
e
d
i
m
e
n
t
a
r
y
 
R
o
c
k
s
  
 c
o
n
t
i
n
u
e
d

<
2
0
 

<
2
0

N 
<5
N 

<5

.1

8
5
.
0
 

.2
 

.2



T
a
b
l
e
 
II

I.
 

C
h
e
m
i
c
a
l
 
o
a
t
a
 

fo
r 

r
o
c
k
 
s
a
m
p
l
e
s
,
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 
A 
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

8
1
B
S
O
U
1
C

b
l
U
i
O
O
^
D

8
1
B
S
1
C
U
E
 

8
1
B
i
l
C
C
R
 

8
1
B
S
1
U
O
S

81
 B
S1

L/
UT

 
81

 B
l>

1 
IO

X 
8
1
O
S
1
U
U
Y
 

8
1
o
$
1
C
5
j
 

81
 B
S1
 1
3A

8
1
B
S
1
1
3
A
 

81
 B
S1
 1
3B

 
81
 b
S
I
I
3
C
 

81
 3
S1
 U
A
 

81
 B
S1

 1
4b

8
1
b
S
I
1
5
A
 

81
 b
S1
 1
5B
 

8
1
B
S
1
1
5
C
 

8
1
B
S
1
 1
50

 
6
1
U
S
1
 1
5E

81
 B
S
1
1
5
F
 

81
 U
S1
 1
5G
 

81
 B
S1
 1
SH
 

81
 B
S
I
1
5
1
 

81
 d
S
l
1
5
J

81
 E

3S
1 
1o
A 

81
 B
SI

 l
ob

 
81

 b
S
I
1
o
8
 

81
 B
S
1
1
7
A
 

81
 
D
U
O
A
b
d

81
 D
U
0
5
1
A
 

81
 D
0
0
5
2
B
 

81
 D
U
0
6
0
C
 

b1
 O
u
O
o
2
C
 

81
 D
U
0
7
0
B

81
 D
U
0
7
1
A
 

81
 D
U
0
7
1
B
 

81
 D

 U
 U
 b
 1 

D 
81
 K
K
0
0
5
F
 

81
 M
G
Q
U
1
A

81
 M
(i
OU
2t
! 

81
 M
G
O
U
2
C
 

8
1
M
H
0
0
1
C
 

81
 M
h
O
G
2
 A
 

8 
I
N
h
 0
 4
 6
 C

La
ti
 t
uJ

e

59
 
55
 
50
 

5V
 
55
 
50
 

61
 

3 
U 

6
1
3
0
 

61
 

3 
U

L
o
n
g
 i 
tu
de

61
 

3
61

 
3

61
 

3
61

 
3

60
 
37

60
 
37

60
 
37

60
 
37

60
 
35

60
 
35

60
 
39

60
 
39

60
 
39

60
 
39

6
0
 
39

00
 
39
 

60
 
3V
 

oO
 
39

 
60

 
39
 

60
 

39

61
 

3o
 

0
c1

 
36

 
U

61
 

38
 

0
60

 
37

 
0

60
 

55
 

11

60
 
5a
 
17

60
 
55

 
46

6U
 
55
 

5
oO

 
53
 
24

61
 

11
 
32

61
 

8 
30

61
 

d 
30

61
 
28

 
9

59
 
57
 
57

61
 

11
 
43

61
 

9
1
8

61
 

9
1
8

59
 
51

 
14

59
 
54
 
20

60
 
5o

 
27

14
9

14
9

14
9

1 
49

14
9

14
9

14
9

14
9

14
9

14
9

14
9

14
9

1
4
9

1 
49

1 
49

14
9 

14
9 

14
9 

1 
49
 

I4
b

14
8

14
8

14
7

1 
47

14
7

K
7
 

14
7 

14
7 

14
9 

14
7

14
7

14
7

1 
47

14
9

14
8

18 18
6 6 6 0 6 6 6

31 27 27 27 27 27 31 31 31 31
4

47 29

30 30
U U 0 0 0 0 0 0

1
4
9
3
1
 

0
14
9 

31
 

0
14

9 
31

 
U

1
4
9
 
36

 
0

14
9 

36
 

0

14
9 

27
 

0
14

9 
27
 

U
14

9 
27

 
0

14
9 

27
 

0
14
9 

27
 

0 0 0 0 0 0 U 0 0 0
3
0

23
 

31
1 
7 

29
46
 

0
57 10

25
 

6
25

 
6

0 
40

1?
 

5
42
 
41

48 48 29 21

2U
 

20 40
0

F
e
-p

c
 t

 .
s 5
.0

0
2
.0

0
.5

0
1 
.0

0
.5

0

.7
0

.5
0

.5
0

3
.0

U
3

.0
0

1 
.0

0
5

.0
0

5
.0

0
1

.0
0

.3
0

2
.0

0
5

.0
0

5
.0

0
3

.0
0

1 
.0

0

>
2

0
.0

0
5
.0

0
>

2
0

.0
0

5
.0

0
>

2
0

.0
0

.7
0

.1
0

.2
0

.5
0

3
.0

0

.7
0

7
.0

0
2
.0

0
.2

0
7

.0
0

2
.0

0
5
.0

0
5
.0

0
1

5
.0

0
.3

0

2
.0

0
1 

.0
0

.5
0

5
.0

0
.2

0

M
^
-p

c
 t
 .

S 1 
.0

0
.5

0
.0

5
.5

0
.3

0

.1
U

.0
7

.1
0

5
.0

0
.0

5

.0
2

.3
0

2
.0

0
.1

0
.0

3

.5
0

1
.0

0
1 

.0
0

1 
.0

0
.2

0

.2
0

1 
.0

0
.1

 U
1 

.0
0

.5
0

.0
7

.0
2

.0
2

.0
7

1 
.0

0

.0
5

2
.0

0
1 

.0
0

.1
0

.1
0

.5
0

.5
0

1 
.0

0
.7

0
.1

0

1 
.0

0
1 

.0
0

.2
0

1
0

.0
0

.0
7

C
a
-p

c
 t

 .
s 2
.0

0
2
.0

0
1 

.0
0

.5
0

2
.0

0

.2
0

1
0

. 
G

O
2
.0

0
1 

.0
0

<
.0

5

<
.0

5
.1

5
1 

.0
0

.1
5

<
.0

5

2
.0

0
3
.0

0
3

.0
0

5
.0

0
5

.0
0

.3
0

5
.0

0
.5

0
.2

0
2
.0

0

.3
0

<
.f
)5

.0
5

.0
5

2
.0

0

<
.0

5
.2

0
.3

0
.2

0
.2

0

3
.0

0
1 

.0
0

3
.0

0
.2

0
2
.0

0

1 
0
.0

0
5
.0

0
1 

.0
0

1
0

.0
0

2
.0

0

T
i-
p

c
t 

.
s .5

0
0

.2
0
0

.1
0
0

.0
7

0
.0

7
0

.0
7

0
.0

1
0

.0
1
5

. 
5

0
0

.1
 5

0

.0
5

0
.5

0
0

.5
0
0

.1
0

0
.0

2
0

.2
0
0

.5
0
0

.3
0

0
.3

0
0

. 
1

0
0

.0
2

0
. 

5
0
0

.0
2
0

. 
5
0
0

.1
0
0

. 
1

0
0

.0
0

5
.0

0
5

.0
2
0

.3
0

0

.0
2

0
.5

0
0

.3
0
0

.0
2
0

.2
0
0

.3
0

0
.5

0
0

.3
0
0

.2
0

0
.0

5
0

.2
0

0
.0

7
0

.0
5
0

. 
5
0
0

.0
1
0

M
n

-p
p

m
s

7
0

0
1

,0
0

0
5

0
0

2
0
0

5
0
0

5
0
0

1
,0

0
0

5
0

0
7

0
0 7
0

7
0

1
,0

0
0

7
0

0
2

0
0 5
0

1
,5

0
0

1
,5

0
0

1
,5

0
0

1
,5

0
0

1
,5

0
0

5
0

0
2

,0
0

0
7

0
0

1
,0

0
0

1
,5

0
0

5
0
0 2
0

1
0
0

7
0

0
7

0
0 3
0

7
0

0
7

0
0

1
0

0
1

0
0

7
0

0
7

0
0

1
,0

0
0

3
0
0

5
0
0

2
,0

0
0

1
,0

0
0

1
5

0
1

,0
0

0
2
0
0

A
g
-
p
p
m
 

s

N N
1
5
.
0
 

2
0
.
0
 

3
0
.
0

7
.
0
 

N
3
.
0 N 

7
0
.
0

1
0
0
.
0

5
.
0 N N N N N N N N

3
.
0
 

N
5
.
0
 

N
1
0
.
0 N N

2
0
.
0

7
.
0 N

7
.
0 N N N

3
0
.
0 N N N

3
.
0
 

N N N N N N

A
s
-p

p
m

s

N N
2

0
0

5
0

0
5
0
0

5
0
0 N

7
0

0 N
2

,0
0

0

2
,0

0
0 N N N N N N N N N N N N N N

2
0

0 N

2
0
0

7
0

0 N N N N N
7

0
0 N N N N N N N N N N

A
u
-p

p
m

S

N N
<

1
0 N

<
1D

N N N N
2
0

5
0 N N N N N N N N N N N N N N N N N

<
1
0 N N N N N N N N N N N N N N N N

B
-
p
p
m
 

s

50 20 20 20
 

<
1
0
 

10
 

30
 

10 10
2
0
0 50 70 10 70

2
0
0

1
0
0 70 50 70
 

<
1
0
 

2
0
0 10 10 10 10 10 70

10
0 30 3
0

1
0
0

2
0
0 70 20 50 30

J



T
a
b
le

 
I
I
I
.
 

C
h
e
n
ic

a
t 

a
a

ta
 

fo
r 

ro
c
k
 

s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/

 
A

la
s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m

p
le

B
e
-p

p
ra

 
s

CO

81
 d

S
O

O
K

«1
 b

S
O

U
^d

81
 B

S
1
0
0
E

81
 B

S
1

0
0

R
8

1
b

S
1

0
0

S

81
 U

 J
1

0
0

T
81

 B
S

1
0
0
X

81
 b

S
 1

C
JY

81
 b

S
!0

5
j

81
 8

S
1 

13
A

8
1
B

S
1
 1

3A
81

 8
S

1 
1 

3b
8

1
8

S
1

 1
3C

81
 O

S
1 

U
A

81
 b

S
1
K

a

8
1
U

S
1
 1

 5
A

81
 8

S
1

 1
 3

d
81

 I
3S

1 
15

C
8
1
B

S
1
 1

5
0

8
1

b
S

1
 1

5
t

81
 d

i>
1 

15
F

81
 b

$
1

1
 5

G
8

1
b

S
1

 1
5H

81
 B

S
1 

15
1

81
 B

S
1 

1 
5J

81
 d

S
I 

16
A

81
 d

 S
 1

 1
oB

81
 B

S
1 

1
o
6

81
 8

S
1

 1
 7

A
81

 D
bO

A
S

B

8 
1 

0 
U 

0 
5 

1 
A

81
 D

0
0
5
2
B

81
 D

0
0

6
G

C
81

 O
U

06
2C

81
 0

0
0

/O
b

81
 0

0
0

7
1

 A
81

 0
0

0
7

1
E

J
81

 O
O

O
ol

 0
81

 K
K

O
G

5F
81

 M
G

00
1 

A

8
lM

G
0

0
2

d
81

 M
oO

u2
C

8 
1 

A 
H 

0
0

 1
C

81
 M

H
O

U
2A

81
 M

H
O

-«
<J

C

7
0

0
2J

O
5
0
0

3
0
0

2
0

0

7
0
0

7
0
0

1
5
0

1 
/O

O
O

1
0

0 7
0

1 
/5

0
Q

1 
/5

0
0

2
0
0

1
5

0

5
0
0

1 
/S

O
U

1
/0

0
0

7
0
0

2J
O

2
0

0
7
0
0

3
0
0

1 
/5

0
0

3U
U

3J
O

1
0

0
1
0
0

2
0
0

7
0

0 7
0

7
0

0
1 
/5

0
0

1
5

0
3

0
0

5
0

0
1 

/J
O

J
7
0
0 3
0

1
0
0

7
0
0

2
0
0 5
0

1
0
0

5
0
0

1 
.0

1 
.U N N N ,4 N N

2
.0 N N

2
.0

1 
.0 N N

1 
.0

5
.0

1 
.0

1 
.0 N N

1 
.0 N

3
.0 N N N N N

1
.0 N 1
.0

1
.0 N

1
.0

1
.0

1
.0

1
.0 N N

1
.0 N

1
.0 N N

0 
i-
 p

pm
s

N N N
 

N N N N N N 
1
5 20
N N N N N N N N N N N N

C 
a-
 p
p
m

s

N N N iM N N N N N N N N N N N N N N N N N N N N N 14 N N N N N [4 N N N N N ,4 N N N N N N N

C
o
-
p
p
m

S

10 10
N 5 5 5

10
5

30
5 N

20 20
5 N

1
0

20 20 30
5

70 20
1
5
0 10 70

5 N N
1
0

15

N
30
5 N

10

5
30 20 70
N

10
5 5

30
N

C 
r-

p
p

m
 

s
C

u
-p

p
m

s

70 50 20 30 10 10
 N

1
0
 

2
0
0 N

10
1

0
0

1 
50 10

N

50
1
5
0

1 
5

0
1 

0
0 30 7
0

1 
5
0

1
0

1 
5

0
1 

0
0 50
N N N

2
0
0 N

1 
5

0
1 

0
0

1
0 20

1
0
0

1
5

0
1 

5
0 50
N

1 
0
0 5
0 N

2
0
0 N

1
0

, 

1
0

,

10 20

7
0 20
5

20 1
0

1
0 30 1
0

30
2
0
0

1
0

0 5
0 30 20
5

10 30 30 50 20

.0
0
0 50

.0
0
0

1
5
0

.0
0
0 5 <5

 
<5 30 30 30

 
30

 
15

 
<5

3
0
0 5

1
0

0 30
rO

O
O <5

30
0 20

 
<5 50

5

L
a
- 

pp
m

s

N N N N N N N N

2
0 N N N

2
0 N N N

2
0 N N N N N N

2
0 N N N N N

2
0 N N N N N N N N N N N N N N N

M
o
-p

p
m

S

N N N N N N N N N N N N N N N N N N N N

5
0 N

7
0 N

50

N N N N
1

0 N N N N
1

0 N N N N N N N N N N

N
b
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
i-
p
p
m

 
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

30 30 10 10
5

10
5 5

10
0 5 5
70 70 10
5

20 70 50 50 10 70 70 70 15
15

0 10 15
5

20 70

5
70 20
5

1
0
0 10 70

1
0
0 20 <5 50 20
5

50
5



ZZZZZ ZZZZZ ZZZZZ ZZZZZ

ooooo
O u"» fM "O OJ

ozzoo ooooo ooooo z o z o o ooooo ooozo ooooz ooooo
rvj O ^ r- O U"> fM «  O O O O ""> O O U"> fO r- ,- rvj O f\J l/"> IA N- U1 in O i  fv.fMrXJO'M

f\J fNJr- ,- i-u r- ,_ f\jr\J r\J «- «- r- «- f\J «-

ZZZOO
oo

OOOZO
ooo o

OOZOO
oooo

OOOOO
ooooo

OOOOO
ooooo

OZZOZ ZZOOZ
oo

ZZZOZ ZZZZZ

OOZZZ ZOOZZ u-iOOOO ZOir>OO ZOQZZ u->ZOOZ

OOOOO OOOOO OOOOO OOOOO

T-f\Jf\Jf\J

ZZZZZ

OOO"">O 
«  O O T- (M

fOfVJ

OOOOO OOOOO

r-rOfOf\J

ooozo 
oooo

zozoz 
oo

zoozz 
oo

ooooo 
ooooo

zozzo 
o o

zzro
o

zoooz 
ooo

oaozo 
oooo

ooooo 
ooooo

ZZZZ ZZZZZ ZZZZZ

r  rxj rxj i 

ZZZZZ ZZZZ

OOOOO OOOOO OOOOO ZOOOO OOOZO ZOOO2 O-DOZO

    r\j O 
O-D"D 
O -D  -

OOOOlOTOOO

110333031)

CX30Q-OC30O O°OoOOOt> OO5DOO-X30O

12100130

5O XI OO JO OO

«  *xi O "VJ O «     «  «n<   v'\j<  'Nino
J^m-OO^*- rs.rs.jooO O-3OJ3-J
OOOOO OOOOO OOOOO
oooorj rjuo^ij jjxii
ooooo oooi^s siEsrnrsi
OOOUOOOOOO OOOOOOoOt) OQOOOOoOoO

414



T
a
u
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
u
a
ta

 
fo

r 
ro

c
k
 

s
a

m
p

le
s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o
re

s
t/

 
A 

Ia
s
k
a

--
c
o

n
ti
n

u
e

d

S
a

m
p

le
C 

u
-p

p
m

P 
Li 
- 

p 
p 

m
Z 

n
-p

p
m

 
a

a
S

b
-p

p
m

 
a
a

A
s
-p

p
m

 
cm

6
Q

U
IV

 
U

A
u

-p
p

m
 

a
a

A
s
-p

p
m

 
a

a
C

d
-p

p
m

 
a

a

S
lo

S
G

G
U

 
8

1
6

S
G

G
2

a
 

8
1

b
S

lG
J
E

 
8
1
6
S

1
0
G

R
 

8
1
b
S

1
0
G

S

&
C 

2 
5 

<
5

1 
5 5

1 
5

4
5

4
0
0
 

4
5
0
 

76
1)

5
0

4
0

1 
1
0

3
2
0

1 
3
0

.0
 

.0
N 

1
0

N N
1

3
.0

0
2

.7
0

1
4

.0
0

8
1

6
S

1
0

U
T

 
8
1
B

S
1
b
O

x 
8

1
B

S
1

C
O

Y
 

8
1
6
S

1
0
5
J
 

8
1

B
S

1
 1

 3
A

<
5 1 
C 3

3 
5 

1
L
C

2
3
0 5

1
6

0
1 

0
9

/7
0

0

75
 

<
5 3
0

7
0

1 
9

0

1 
.4

0
N

1 
.4

0
<

.0
5

1
8
0
.0

0

8
1

6
J.

1
 1

3A
 

8
1
B

S
1
1
3
B

 
8
1
d
S

!1
5
C

 
8
1
8
S

1
 1

4
A

 
81

 B
S

1 
1 

4b

8
5 5 
5

2 
5

1 
5

1
7

,
0
0
0

1 
5

0
1

0
2
5 5

8
0

1 
9

0
55

5
<

5

5
5

.0
0

 
.5

5
 

N
1 

.5
0

 
N

8
1
B

S
1
1
5
A

 
8
1
B

S
1
 1

5
3
 

8
1
Q

S
1
1
5
C

 
S

1
B

S
1

1
 5

D
 

6
1

B
S

1
 1

 i
t

5
4C

 
4C

 
3
5
 

< 
5

6
0

2
5

2
0

1
0

1
0

4
0

9
0

6
5

8
0

2
0

.1
0

N N .0
5

N

8
1

B
S

1
 1

5F
 

8
1
B

S
1
1
5
b
 

8
1
8
S

1
1
5
H

 
8

1
B

S
1

 1
 5

1 
S

1
B

S
1

1
5

j

1
3

/O
O

C
 

3 
5

1
2

/G
G

C 9C
9
/O

O
C

1 
0
0 5

1
4

0 5
3

5

1 
/U

O
O

 
6

0
3
/6

0
0
 

4
5

2
/8

0
0

.0
5

N .5
0

N .0
5

81
 B

S
1 

1 
6A

 
8

1
B

S
1

1
O

b
 

81
 U

S
1 

I6
b

 
£

1
B

S
1

 1
 7

A 
8
1
D

U
0
4
6
B

5 
< 

5 N
5C

 
4
L

N
4

0

1 
/S

G
O

7
0
0 1
0

5
1 

0
8
5

2
0

0 4
5

N .0
5

.4
0

2
7
.0

0
N

81
 D

U
05

1 
A 

8
1
D

U
U

5
2
B

 
81

 O
U

O
&

G
C

 
8
1
O

U
O

o
2
C

 
8
1
D

U
U

7
G

Q

7
5 2 
5 5 N

1 
5C

1 
0 

1 
5 

1 
5 

<
5
 

2
0

15 8
0 35 1
0

1 
5

<
.0

5
 

N N N N

81
 D

U
G

71
 A

 
8
1
0
U

0
7
1
b
 

8
1
D

U
O

&
1
D

 
8
1
K

K
O

L
5
F

 
81

M
G

O
G

1A

5
8C 2

5
2
G

/O
G

C

1
0

1
0

4
5 5

1
0

3
0
 

7
0

 
9
0
 

8
0
 

<
5

8 
1 

M 
G 

0 
G 

2 
b 

81
M

G
O

G
2C

 
31

 M
 ri

 C
 U

 1 
C 

8
1

M
H

G
J2

A
 

8 
1 

M 
H 

0 
4 

6 
C

1 
4
0
 

<
5

2C
 

5
1
 

< 
b

4
0 1 
5 5

<
5

1
0

7
0

 
1

0
 

1
0
 

<
5
 

<
5

1
0

2
0



T
a

o
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
u

a
ta

 
fo

r 
ro

c
k
 

s
a
m

p
le

s
/ 

C
h
u
y
a
c
h
 

N
a
ti
o
n
a
l 

F
o

re
s
t/

 
A 

I 
a
s
k
a
--

c
o

n
ti

n
u

e
d

S
a
m

p
le

L
a

ti
tu

d
e

i 
tu

J
e

31
 M

 H
O
 i
 J
O

81
 M
H
0
5
0
E

8 
1 
M 
H 
0 
5 
U 

F
8 

1 
H 
h 
0 

5 
1 
0

S 
1 
M 
H 
0 

5 
2 
C

81
 H
H
0
5
3
C

8 
1 
M 
H 
0 

5 
3 
D

81
 M
n
O
o
!
 0

8 
1 M

 H
 0
 6
 3
 3

8
1
f
l
H
O
o
5
C

81
 M
H
0
6
6
D

81
 M
H
O
o
7
a

81
 M
H
O
o
S
D

81
 M
H
0
6
9
B

8 
1 
M 
S 
0 
5 

1 
B

81
 N
S
J
5
2
C

8 
1 
N 

S 
0 

5 
8 
C

31
 N
S
0
5
9
d

81
 N
S
0
6
0
A

8 
1 
N 
S 
0 
6 
o 
u

81
 N
S
O
&
8
C

31
 N

 i
 0
 o
 9
 A

81
 f

* 
SO

o^
tj

8
1
N
S
0
8
2
C

8
2
M
r
i
0
4
o
C

8
2
M
H
O
o
6
b

8 
2 
H 
H 
0 
o 
3 
C

3
2
M
h
O
o
8
D

8
2
M
t
l
0
6
o
E

3
2
M
n
O
o
9
t
3

8
2
M
H
G
O
V
D

3
2
M
H
0
7
 J
B

8
2
M
H
0
7
0
C

3 
2 
M 
H 
0 

7 
2 
8

3
2
M
H
0
9
9
A

8 
2 
M 
H 

1 
1 
o 
a

8
2
M
H
1
 2
4
C

8
2
N
S
O
J
7
0

32
 N
S
O
i
8
C

8
2
N
S
0
5
9
C

3
2
N
 S
O
o
u
A

&
2
N
 S
U
o
O
b

3
2
N
S
0
9
2
A

8
2
U
3
G
9
2
a

8
2
N
S
O
V
2
D

60 6
0

6
0 60 &
J 60 60 6
0
6
U 61 61 61 61 61 6
0 6
0

61 61 cl 61 61 61 61 61 61 61 61 C1 61 61 61 6 
1

0
1 61 61 6
0 60 6
0

61 61 61 61 61 61 C
l

5 
fc

56 58 58 5
7 58 5a 5
4

51 23 2
2 2
0

1 
7 5

52 5
3 0 2 6 <i 9

12 12
<, 3 9 9 V 9

1 
2

12 12 1 
2 7 8

44 51 55 1 
5

12

5 5
1 

1
1 

1
1 

1

2
7 27 27 53 27 11 11 42 52 23 43 33 14 39 4
7 25 2b 20
U

39 39 10 10 42 40 26 26 2o 26 1
6

18 22 22 36 17 56 1 
2

3
8

2
0 30 49 49 32 32 32

1
4
8

1
4
8

1
4
8

1 
43

1
4
3

1
4
7

1
4
7

1 
47

1 
47

1
4
7

1
4
7

1
4
7

1
4
7

1
4
7

1
4
3

1
4
8

1
4
3

1 
48

1
4
8

1
4
7

1
4
7

1
4
7

1 
4
7

1 
4
7

1 
4
6

1 
4
6

1
4
6

1
4
6

1
4
6

1
4
6

1
4
6

1
4
6

1
4
6

1 
4
6

1 
4
7

1 
4
4

1
4
4

1 
4
6

1 
4
6

1 
4
6

1
4
6

1
4
6

1
4
7

1 
4
7

1 
4
7

1 
2

12 12 27 13 59 59 4
7 50 31 36 4
0

45 10 24 23
5 7 9

3
8 38 39 39 10 41 4
6 48 4
8

4
3 4
3 43 38 38 5
0 13 16 2
3 1 
4

41 4
7

4
7 4
7 39 39 3
9

4
0 40 40 11 30 1 
1

1 
1

39 25 53 16 50 43 25 1 
1 9

e. 
1 0 1

45 45 52 52
0

4
0

41 41 41 <. 
1

4
5 45 45 4
5 0
34 1 

5
50 25 22 1 

1

59 59 55 55 55

F
e
-p

c
 t

 .
s

.5
0

.7
0

1 
.0

0
1 
.0

0
1 

.0
0

2
.0

0
.5

0
.5

0
.5

0
1 
.0

0

.5
0

1 
.0

0
.2

0
5

.0
0

7
.0

0

1 
.0

0
.7

0
. 

50
5
.0

0
2

.0
0

5
.0

0
1 
.0

0
5

.0
0

5
.0

0
1 
.0

0

.5
0

1
.0

0
1

.5
0

1 
.0

0
.2

0

1
.0

0
.5

0
. 

5
0

.7
0

1 
.5

0

. 
10

1 
.0

0
.7

0
2

.0
0

.5
0

2
.0

0
3
.0

0
.0

5
.5

0
1 

.5
0

M
g
-p

c
t 

.
s

o
u

'.3
0

.5
0

.1
 ;

>
.1

 0

.5
0

.2
0

.1
0

 
v

.0
7

.3
0

.1
 5

.3
0

.1
0

1 
.0

0
3

.U
O

.2
0

.2
0

.1
0

3
.0

0
.2

0

2
.0

0
1 

.0
0

2
.0

0
1 

.U
O

.3
0

.O
t

.1
 0

.2
0

.0
7

<
.0

2

.5
0

.0
7

.0
3

.0
2

.3
0

.0
3

.5
0

.2
0

.7
0

.0
7

1 
.U

O
1

.5
0

.0
2

.u
s

.2
0

C
a

-p
c
 t

 .
s

.5
0

.7
0

.7
0

. 
10

.5
0

.5
0

.0
7

. 
15

.2
0

5
.0

0

1 
.0

0
.3

0
.2

0
5

.0
0

<
.0

5

5
.0

0
1 

.0
0

.2
0

1 
0

.0
0

5
.0

0

1
0

.0
0

3
.0

0
2

.0
0

1 
0

.0
0

.2
0

<
.0

5
<

.0
5

.0
7

<
.0

5
<

.0
5

3
.0

0
.0

5
<

.0
5

<
.0

5
.1

0

.0
5

.2
0

.1
0

.0
7

<
.0

5

.7
0

.7
0

.0
5

.0
5

.0
7

T 
i-
p

c
 t

 .
s .0

2
0

.0
1
0

.2
0

0
. 

1
0

0
. 

1
5

0

.2
0
0

. 
1
0
0

.0
5

0
.0

2
0

.1
0
0

.0
2

0
.1

0
0

.0
5
0

.5
0

0
.0

2
0

. 
1
0
0

.0
2

0
.0

2
0

.2
0
0

.2
0

0

.5
0
0

.0
2
0

.5
0
0

1 
.0

0
0

.1
0
0

.0
2
0

.0
7

0
.2

0
0

. 
1
0
0

.0
0
2

.0
5
0

.0
5

0
.0

3
0

.0
0
5

.1
0
0

.0
1

0
.0

7
0

.0
7
0

.0
7

0
.0

5
0

.1
5
0

.3
0
0

.0
0

2
.0

0
5

. 
1

0
0

M
n

-p
p

ra
s

1
5

0
5
0
0

5
0
0

5
0
0

5
0

0

7
0

0
1 

50
1

0
0 5
0

1
/0

0
0

5
0

0
3

0
0

5
0
0

1
/0

0
0

1
/0

0
0

1
/0

0
0

1
5
0

2
0
0

2
/0

0
0

1
/0

0
0

1
/5

0
0

5
0
0

7
0

0
1
/0

0
0

3
0
0 5
0

1
5
0

2
0

0
1
0
0 2
0

1
/0

0
0

5
0
0

1
0
0

1
0
0

3
0
0

1
0
0

3
0
0

2
0

0
5
0
0

1
5
0

7
0

0
7

0
0 50

1
5

0
7

0
0

A
y
-p

p
m

s 1
0
.0

1 
.0

7
.0 N .5 N N N N N N N N N N N N N N N N N N N N

1
0

.0
< 

.5 N
1
5
.0

7
.0 N N N

3
0

.0 N N N N N
3

.0

<
.5

<
. 

5
N

< 
.5

1 
.0

A
s
-p

p
m

S

N
3

0
0 N N

1
/0

0
0 N N N N N N N N N N N N N N N N N N N N

2
0

0
7

0
0

5
0

0
7

0
0 N N N N N N N N N N N N N N

3
/0

0
0 N

A
u

-p
p

m
s

1 
5 N N N N N N N N N N N N N N N N N N N N N N N N

15
N N

3
0 N N K N N N N N N N

1
0 N N N N N

B
-p

p
m

S

2
0

1
0

5
0

2
0

0 1
0

7
0

3
0 1
0

1
0

7
0

3
0

1
0

2
0

0
1
0
0 1
0

>
2

/0
0

0 1
0

<1
 0 7
0

5
0

5
0

<1
 0 2
0

2
0

3
0 1
0

1 
5

2
0

1
0

<
1
0 5
0

2
0

1
0

<1
 0 5
0

<
1
0 1
0

<1
 0 5
0

<
1

0 1
0 1
0

<1
 0 2
0

2
0



T
a
b
l
e
 
II

I.
 

C
h
e
m
i
c
a
l
 
dd

td
 
fo

r 
ro

ck
 
s
a
m
p
l
e
s
/
 
C
h
u
y
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 

A 
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

a
a
-
p
p
m

B
e
-
p
p
m
 

s
B 

i 
- 
p
p
m
 

s

31
M

H
05

C
/D

J1
 M

-(
L)

 5
U

b
8 

IM
h
G

S
'J

F
31

 M
H

G
il 

J
8 

1 
M 

h 
0 
j 

2 
C

81
 M

H
G

53
C

S 
1 

M 
H 

'J 
5 

3 
0

81
 H

 H
 0

 o
 1 

L)
8 

1 
M 

H 
0 

6 
3 

d
6
1
 M

H
Jo

5
C

8 
1 

M 
H 

0 
6 

6 
D

8 
1 

H 
H 

0 
o 

7 
d

8 
1 

M 
h 

0 
o 

8 
D

31
 M

H
O

t)
9o

8 
1 

N 
S 

0 
5 

1 
6

81
 N

S
0

5
2

C
81

 N
S

0
5

o
C

81
 N

S
0

5
9

8
61

 N
S

O
oU

A
81

 N
S

O
o
8
d

8 
1 

f J 
S 

0 
o 

& 
C

81
 N

S
0

6
9

A
81

 N
S

0
6
9
d

81
 ?

JS
08

2C
8

2
N

H
0

4
6

C

8
2

M
H

G
o

3
3

8
2
M

H
0
6
8
C

8
2

M
H

0
6

8
D

8
2
M

H
0
6
8
E

8
2
M

H
0
6
9
B

82
M

H
O

C
9D

8
2

M
H

G
7

G
B

8
2
M

H
0
7
0
C

8
2

M
H

0
7

2
6

6
2

M
H

0
9

9
A

82
M

H
1 

1 
at

)
b

2
M

H
l 

2<
.C

8
2
N

S
O

U
7
D

8
2

N
S

0
5

0
C

8
2
N

S
0
5
9
C

8
2
N

S
0
6
0
A

8
2
N

S
0
6
0
b

8
2
N

iO
y
2
A

8
2
N

b
0
9
2
b

8
2
N

S
0
9
2
D

1u
O 1
0

3
0

0
1
5
0

3
0
0

1 
/5

0
0

3
0
0

lu
G

1
0

0
5

0
0

1
0
0

3
0
0

1
0
0

1 
/O

O
O 2
0

5
0
0

1 
,5

0
0

2
0
0

5
0
0

7
0

0

1 
/ 

U
u
U 5
0

7
0

0
2U

3
0

0

1
0

0
2
0
0

1
5

0
1
5
0

3
0

1
5
0

Ib
O 7
0

5
0

2
0
0 5
0

3
0
0

3
0

1
5
0

7
0

2
0
0

2
0
0 7
0 7
0

2
0
0

N .M
1 
.0 N N

1 
.0 N N N

1 
.0 N N

1
0
.0

1 
.0 N

2
.G N N

1 
.0

1
.0

2
.0 N

1 
.0 N

2
.0

0
.0 1 
.0

1 
.0

0
 .

0 N N
<

1 
.0 N N

O
.L

I

N
0

.
0 N

O
.G N

1
.5

2
.0 N

0
 .

0
1

.0

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

0
0 N N N N

C
d

-p
p

m
s

N N N N N N N N N N N N N N N N N N N N N N N N
<

2
U N N N

<
2

U
<

2
0 N N N

2
0 N N N N N

3
0 5
0 N N N N

C
o
-p

p
m

s

5 5
1

0
1 

5
1 

0

1 
5 N N N

1
0

1
0

1
0 5

3
0

1
0 1
0 5 5

1
0 5

1 
5 N

1 
5

5
0

1
0 N N N N N 5 N N N 7 N 7 N

1
0 N

1 
5

2
0 N

<
5 1
0

C 
r
-
p
p
m
 

s

N N
7
0
 

10
 

2
0 70 2
0 N N

50

N
3
0
 N

1 
50
 

1
0 20
 N N

7
0
 

50

1 
50
 N

2
0
0
 

7
0
 

2
0 10 2
0 5
0

1 
5

20 10
0
0

<
1
0 1 
5 N

20
 

10
 

1 
5 

10 30 50
<1

0 N
20

C 
u
-
p
p
m
 

s

5 5
3
0 5 5

3
0
2
0 5

<
5 20 <
5
2
0
 

<
5
7
0 N

3
0
 

2
0 N 

2
0 5

3
0
 N

2
0
 

5
0
 

7
0 1
0
7
0 10 5
0

5
0
0 5 5 7

70
0 1 
5

<
5 7 7 5

1
5
0

3
0
0

1 
50
5

<5
 

<
5

L
a
-
p
p
m

s

N N N N N N N N N N N N
  

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

M
o
-
p
p
m

S

N N N N N N N N N N N N N 7 N N N N N N N N N N N 
'

N N N N N N N N N N N N N N N N N N N N

N
D
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
i
-
p
p
m
 

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

5 5
20 20 20 50 10
5 5

20

5
70
5

10
0 70

5 5 5
20 1 

5

70
5

70 1 
5

1 
5

10 10 15 <5
N

20
5

<5
N

20

N
20 10 20
5

15 20 N 7
2
0

 J



T
a
b
le

 
i
l
l
.
 

C
h
e
m

ic
a
l 

d
a
ta

 
fo

r 
ro

c
k
 

s
a
m

p
le

s
/ 

C
h

u
y
a

c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t/

 
A 

la
s
k
a

--
c
o

n
ti
n

u
e

a

00

S
a

m
p

le

81
 M

H
O

 5
0D

 
8 

1 
N 

H 
0 

5 
0 

E 
8 

1 
M 

H 
0 

5 
U 

f- 
6 

1 
N 

H 
0 

5 
1 

D 
81

 M
H

05
2C

8
1

H
H

0
5

3
C

 
S 

1 
,1 

ri 
0 

!> 
3 

0 
8 

1 
M 

h 
0 

6 
1 

D 
8 

1 
M 

H 
0 

6 
3 

6 
8 

1 
M 

H 
0 

6 
5 

C

8
1

M
H

0
6

6
D

 
8 

1 
M 

h 
0 

6 
7 

b 
81

 M
H

O
fc

dD
 

81
 N

h
O

c.
9
8
 

81
 N

S
0
5
1
L
)

81
 N

S
0
5
2
C

 
fa

l 
N

S
0

5
3

C
 

8 
1 

N 
S 

0 
b 

 ) 
a 

61
 U

bO
oO

A
 

31
 U

S
O

o
d

o

ti 
1 

N 
S 

0 
o 

6 
C 

b
l 

N
S

0
6

9
A

 
81

 N
S

0
6

9
o

 
81

 N
S

O
&

2C

8
2

M
H

O
o

3
C

8
2

M
H

O
o

9
u

8
2
M

h
O

o
9
0
 

8
2

N
H

0
7

0
B

 
8
2
M

H
0
7
0
C

 
8 

2 
M 

H 
0 

7 
2 

B 
8
2
H

H
0
9
9
A

3
2

M
H

1
 1

6
d

 
82

 r
ih

1
 2

 A
C

 
8
2
N

S
0
0
7
D

 
8

2
IJ

5
0

5
6

C
 

8
2
N

S
0
5
9
C

8
2
N
S
O
o
O
d
 

B
2
N
S
C
9
2
A
 

8
2
N
S
0
9
2
B

P 
o
-p

p
m

s

1
5
0 2
0

5
0 N

3
0

0 3
0

2
0 N N

2
0 iN N N

7
0 N

2
0

1
5

0 N

3
0

1
0

2
0 N

2
0 1
0

<1
 0 30

1 
3
0

1
0

3
0
0

5
0

0

1
0

0 N N

5
0

0
<

1
0 N

<
1
0 N N

<
1
0 N N N

5
0 1
0

S 
b
- 

p
p

m
s

N N N N n N N N N N N N N N N li N N N N n N U fJ u ,'J f, U

50
 U n N N N N N N N N N N it N

in
o N

S 
c
-p

p
m

s

N N
1
0 5 5

1
0 N N N 5 N M N

2
0 N 5 N N

1
0 5

15
li

1 
5

30
7

<
5 10 10 <
5 <
5 5 5 N N 5 N 7

<
5 7 N

1
0 2
0 N N 7

S 
n
-p

p
m

s

N N N N N N N N N N N N N
-

N N N N N H N N N N N
2

0 N N n N N ;g N N fj N N N N N N

2
0 N N N N

S 
r-

p
p

m
s

2
0
0

2
0

0
2

0
0 N

so
n

3
0
0 N N N

7
0

0

2
0
0 N N

2
0

0 N

3
0

0 N N

1 
/O

O
O

2
0

0

7
0

0
2

0
0

5
0

0 N
?C

Jf
J N N

3
0

0 N N

2
/0

0
0 N N N N N

1
0

0 N N N

2
0

0
3

0
0 N N

1
0
0

V
-p

p
m

s

10 1
0

1
5
0 3
0

3
0

1
0

0 3
0

2
0 10 7
0

1
0

7
0

2
0

3
0

0
1
0
0

1
0
0 1
0

2
0

1
0
0

1
0
0

2
0
0 2
0

2
0
0

3
0
0 5
0

30 70
1

0
0 5
0

0
0 30 3
0 15 1
0

1
0
0 N

7
0

7
0

7
0 15 7
0

1
0

0
0
0 2
0

7
0

W
-p

p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

5
0

5
0 N N N

Y
-p

p
m

s

N N

1 
5 N

1
0 1
0 N N N

1
0 N N N

3
0 N N N N

3
0

<
1

0

3
0 N

2
0

3
0

0
0

0
0

0
0 1 

5
0

0 N

3
0 1
0 N N

1
0 N

1
0 N

1
0 N

1
5 2
0 N N

1
0

Z 
n
-p

p
m

s 1
/0

0
0 N N N N N N

<
2
0
0

<
2
0
0

<
2

0
0 N N N N

3
0

0 N N N N N N N N N

3
0

0 N N N

3
0

0

3
0

0 N N N

2
0

0 N N N N N N

1
/0

0
0 N N N N

Z 
r-

p
p

m
S

20 2
0

70 20
1

0
0

1
0
0 2
0 N N

30

N
30

N

2
0

0 N

30
N

1
0

0 7
0 70

2
0

0 N
1
5
0

1
0

0 3
0

2
0 5
0

7
0 5
0

10 2
0 30 2
0 10 3
0 10 3
0

10 3
0

2
0 50

1
0

0 10
0

0 50

T 
h
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N



T
a
D

le
 
I
I
I
.
 

C
h

e
m

ic
a

l 
d

a
ta

 
fo

r 
ro

c
k
 

s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/

 
A

la
s
k
a
 c

o
n
ti
n
u
e
a

S
a
m

p
le

8 
1 

:-l 
h 

0 
5 

0 
o 

£1
 M

H
U

5
JE

 
« 

1 
H 

H 
0 

3 
U 

F 
8 

1 
M 

ri 
0 

3 
1 

D 
A 

1 
M 

ri 
0 

5 
1 

C

8 
1 

M 
H 

U 
5 

3 
C 

81
 M

H
O

 5
3 

D 
8 

1 
H 

H 
0 

o 
1 

D 
81

 M
H

0
6

3
d

 
8 

1 
M 

H 
U 

o 
5 

C

C 
j-
p
p
m

 
da

5
5C

 5 5

5 
5

1 
5 j

< 
5

2
1

P
 0

- 
p

p
m

d 
a

9
5
 

15
 

1
0
 

<
5

4
4

0 5 5 N N

1
0

Z
n
- 

p
p
 m

 
a

a

6
0

0 2
5

4
5

2
0

1 
7
0

4
5

1
0 5 5

30

S
b

-p
p

m
 

a
a

A
s
-p

p
m

 
c 

m
E

Q
U

IV
 

U
A

u
-p

p
m

 
a
a

2
1

0
.0

0
.6

0
1 

.5
0

N .1
5

N
 N
 

N N
 N

A
s
-p

p
m

 
a
a

C
d

-p
p

m
 

a
a

8 
1 

M 
H 

0 
o 

6 
D 

8 
1 

M 
H 

0 
6 

7 
8 

8 
1 

H 
H 

0 
6 

3 
D 

8 
1 

H 
H 

U 
o 

9 
8 

81
 N

S
0

5
1

D

<
5

2
0

 
<

5
 

S
O

N 
<

5 N
4
0
 

1 
5

1
0

4
5 N

1 
4
0
 

1
0

0

81
 N

S
0
5
2
C

 
81

N
S

05
<

JC
 

81
 N

S
0

5
9

B
 

 3
H

JS
0

6
JA

 
81

 N
S

O
a
d
b

S 
1 

M 
S 

0 
& 

5 
C 

8 
1 

N 
S 

J 
o 

V 
A 

8
1
N

S
0
6
9
B

 
81

 N
S

J4
2
C

 
8 

2 
H 

H 
0 

4 
o 

C

8 
2 

fl 
H 

U 
o 

6 
1 

82
 M

H
O

 6
 ?

d

3
2
M

H
C

6
V

D

2 
5 

2C
 

< 
5 3

< 
5

1 
5 N

2C
 

3C

1
0

1 
3
0 5

30 1 
5

20
5

1 
5

1
0

6
2

M
H

0
7

2
B

25 50 1
0

5
0 25 5
0 5

6
0

4
0

3
1
0 1
0 7
0

25
1
7
0

5
9

0 30 15 1 
5

1 
8
0 7
0

2
.0

9
0

0
.0

3
.0

 
<

2
.0

2
.0

 
<

2
.0

3
.0

6
3
.0

0
.9

0
.1

5
3
8
.0

0
8

.2
0

N .2
5

.2
5

1
0

.0
0

8
0 25

3
1
0

22
0

1
5
0

1
2
0 85 20 15
5

1
0

2
.1 N .2 N

4
.0

 
5

.2 N
 

N
 

N

2
2
.0

 
N

8
2
M

H
1
 

1 
£>

tj
8 

2 
M 

H 
1 

2 
4 

C 
8
2
N

S
O

L
7
D

<
5

4
5 1
0

7
0

1 
2

0

N N N N 
4
.0

6:
20

5 N N
1 

5 
6
5

.1
 

.1
 

N N 
4
2
.0

3
2

N
S

O
o

O
A

 
8

2
N

5
»

O
o

O
B

8
2
N

S
U

9
2
D

 
8
2
N

S
U

V
2
D

1 
/8

0
0 7
0 5

9
5
 

4
0

<
2

.0
 

N
3
.0

 
4

5
.0

3
.0

N .0
5

N .6
5

N

15
 

<
5

9
0

4
,2

0
0 10

3
3

.0
 

N N .4
 

N



T
a
b
l
e
 
II
I.
 

C
h
e
m
i
c
a
l
 
a
a
t
a
 
fo

r 
r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
AI

 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a

m
p

le

B
2
N

S
Q

y
jb

8 
2 

N 
b 

1 
1 

3 
b

8
2

U
S

 1
 1

 7
A

8 
2 

N 
S 

1 
H 

o 
A

8 
2 

N 
S 

1 
4 

6 
b

8
2

N
S

1
4

6
C

8
2
N

S
1
4
6
D

d 
2 

N 
S 
U

 6
 £

8
2

N
S

1
5

4
b

L
a
t

6
1 6
d

6
U 6
0

6
0

6
U

6
0

6
0

0
0

i 
t 
u

d
e

6 
t<

L
5

3
 

2
6

4 
7 

3
i)

5
5

 
5G

5
5

 
5

0

5
5
 

5
0

5
5

 
5
0

5
5
 

5
u

5
2
 

13

L
o

n
g

 i
 t

 u
u

e

1
4
7
 

7
1 

4
6
 

0
1
4
5
 

5
3

1
4
5
 

1
2

1
4

5
 

1
2

1
4
5
 

12
1
4
5
1
2

1
4
5
 

1
2

1 
4
4
 

19

1 0
2

0 1 1 1 1 1
1 

4

F
e
-p

c
t.

s

1
5
.0

0
.5

0
.7

0
2

.0
0

2
.0

0

2
.0

0
2
.0

0
1

.5
0

.5
0

M
g
-p

c
t 

.
s 1 

.0
0

.1
 

5
.2

0
1 

.5
0

1 
.0

0

1 
.0

0
1 

.0
0

.7
0

.1
0

C
a
-p

c
 t
.

s <
.0

5
.1

5
1 

.0
0

.5
0

' 
.5

0

.5
0

.7
0

.3
0

.5
0

T 
i-
p

c
 t

 .
s .0

3
0

.0
7

0
.0

5
0

.2
0

0
.1

5
0

.1
5
0

.1
5
0

.1
0

0
.0

2
0

M
n

-p
p

m
s 1
/5

0
0 7
0

1
0
0

1 
/O

O
O

7
0
0

1
/0

0
0

1
/0

0
0

5
0
0

5
0

0

A
g

-p
p

m
S

7
0

0
.0 .5 N N

<
.5 N N N N

A
s
-p

p
m

s

7
0

0 N N N N N N N N

A
u
-p

p
m

S

N N N N N N N N N

B
-p

p
m

s

0
1 1 1

O

1 1 o 11

B
2
N
S
0
9
i
b

8 
2 

f J 
S 

1 
1 3

 b
8
2
U
S
 1

 1
 7
A

8 
2 
N 
S 

1 
H 
o 
A

8 
2 
N 

S 
1 
4 
6 
b

8
2
N
S
1
4
6
C

8
2
N
S
1
4
6
D

d 
2 
N 

S 
U
 6
 £

8
2
N
S
1
5
4
b

8
0
T
I
0
7
b
B

S
O
T
l
O
a
O
A

8
0
T
I
0
6
U
C

8
0
T
I
0
8
3
A

SO
T 

I0
fa

38

8
0
T
I
O
o
3
C

81
 B
A
0
0
1
 A

81
 b
S
O
O
l
 A

E
1
B
S
G
0
1
B

8
1
b
S
0
0
2
A

8
1
6
S
0
0
3
A

81
 O
U
O
U
o
A

81
 O
U0

1 
»A

81
 O
U
0
1
9
B

81
 M
H
O
I
G
u

8 
1 
M 
H 
0 

1 
' ) 
B

61
 N
S
O
U
1
 A

tl
 N
S
O
O
l
u

81
 N
S
0
0
2
A

£1
 N
S
0
0
2
B

81
 N
S
O
U
3
A

81
 N
S
0
0
3
U

81
 N
SC

uf
cA

81
 N
S0
1 
ob

£1
 N
S
0
1
 7
A

8
2
D
U
O
«
3
A

8
2
D
U
O
&
3
B

8
2
M
H
1
 2

1 
B

8
2
N
S
0
0
7
B

K
2
N
S
0
1
 5
d

61 6d 6U 60 60 6U 60 60 00 60 60 60 60 60 60 60 59 59 59 5V 59 6
0 cO 59 60 59 59 59 59 59 59 59 60 60 60 60 60 60 60

6
53 47 55 55 55 55 55 52 41 46 46 50 50 50
5

55 55 55 55 56
2 2

56

1
54 54 54 54 54 54 55
0

10 49 49 4
2 55 51

it
L

2
6 3i
>

50 50 50 50 5u 13 3U 0 0 34 34 34 U 50 53 5u 40
6 2 2

20 57 2(
j

20 27 27 41 41 11 28
2

4b 4d 2
4 36 50

1
4
7

1 
4
6

1
4
5

1 
4
5

1
4
5

1
4
5

1 
4
5

1
4
5

1 
44

1 
44

1 
44

1
4
4

1
4
5

1
4
5

1
4
5

1
4
9

1
4
9

1 
49 14
9

1
4
9

1
4
9

1
4
9

1
4
V

1
4
9

14
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1
4
9

1 
4
9

1
4
9

1
4
9

1 
45

1
4
5

1 
44

1 
46

1
4
6

7 0
53 12 12 12 12 1 
2

19 51 59 59 32 32 32 10 18 18 18 20 19 12 1 
2

19

8
21 21 21 21 19 19 20 1 

1
1 

1

30 30 45 14 13

1 0
20

1 1 1 1 1
1 
4

19 0 0 0 0 0
20 30 30 30 50
2 4 4

20 37 40 40 25 25 40 40 51 45 35 28 28 26 25 36

V
S
-
-
V
a
l
a
e
z
 
S
e
d
i
m
e
n
t
s
 
I
n
t
e
r
b
e
d
d
e
d
 
w
i
t
h
 
V
o
l
c
a
n
i
c
 
R
o
c
k
s

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1
.
5
0

3
.
0
0

7
.
0
0

5
.
0
0

1
0
.
0
0

5
.
0
0

1
0
.
0
0

1
0
.
0
0

5
.
0
0

5
.
0
0

3
.
0
0

3
.
0
0

7
.
0
0

7
.
0
0

1
0
.
0
0

1
0
.
0
0

5
.
0
0

1
0
.
0
0

1
0
.
0
0

7
.
0
0

7
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

2
.
0
0

1 
.5

0

1 
.5

0
1 
.0

0
1 
.0

0
.7
0

2
.
0
0

2
.
0
0
 

1
0
.
0
0

7
.
0
0
 

1
0
.
u
O

3
.
0
0

1
0
.
0
0
 

7
.
U
U

1
0
.
0
0
 

5
.
0
0
 

3
.
0
U

U
U

0
0 00 0
0

5
.
0
0

1 
.0

0
5
.
0
0

2
.
0
0

1
0
.
0
0

2
.
0
0

.
5
0

1 
.0

0
3
.
0
0

1 
.
0
0

1 
.0

0

.7
0

1 
.0
0

1 
.0
0

.1
0

3
.
0
0

.5
0

5
.
0
0

1
0
.
0
0 00 00

1
0
.
0
0

.
0
0
 

.
0
0
 

.5
0 

.5
0

1 
.0

0
1 
.0
0

1
.
0
0 00 00

1 
.0
0 00
 

00
 

CO
 

00

.1
5

.1
0

3
.
0
0

.2
0

1
0
.
0
0

.
3
0
0

.
3
0
0

.
3
0
0

.
5
0
0

.
2
0
0

.
5
0
0

. 
50
0

.
7
0
0

1
.
0
0
0

.
5
0
0

1
.
0
0
0

1
.
0
0
0

.
2
0
0

.
5
0
0

.
2
0
0

.
5
0
0

.
5
0
0

.
5
0
0

.
5
0
0

.
7
0
0

.
3
0
0

.
5
0
0

.
5
0
0

.
2
0
0

.
5
0
0

.
2
0
0

.
2
0
0

.
0
5
0

.
2
0
0

.
1
0
0

5
0
0
 

3
0
0
 

7
0
0
 

3
0
0
 

5
/
0
0
0

1
/
5
0
0
 

7
0
0
 

1 
/
O
O
O
 

1
/
0
0
0
 

1
/
0
0
0

1 
/
5
0
0
 

2
/
0
0
0

7
0
0
 

2
/
0
0
0

5
0
0

5
0
0

7
0
0

7
0
0

2
/
0
0
0

1
/
5
0
0

7
0
0
 

1 
/
5
0
0
 

1
/
5
0
0
 

1
/
0
0
0
 

1
/
0
0
0

5
0
0
 

5
0
0

1
/
5
0
0
 

50
0

5
/
0
0
0

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

20 1 
5

10 50 30 30
<1

 0
<1

 0 10 15 10
2
0
0 20

2
0
0 10 20

0
0
0
0

0
0 10 30 10 10 20 30 50 70
0
0 50
N



T
a
b
l
e
 
I
I
I
.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
f
o
r
 
r
o
c
k
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 
A
I
 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

8
2
N
S
O
<
r
3
b
 

B
2
N
b
1
 1

 S
B 

& 
2 
N 

S 
1 

1 
7 
A 

8
2
N
S
U
6
A
 

8
2
N
S
U
o
d

8
2
N
S
1
<
.
6
C
 

8
2
N
S
1
 <
.C
D 

8
2
N
S
U
6
E
 

8
2
N
S
1
 5

<,
b

B 
a
-
p
p
n
 

s

30
1
5
0 20

1
0
0 70 7
0
 

1
0
0 50
 

3
J
O

8
0
T
 I
0
7
&
B

8
0
T
 I
0
8
J
A

8
0
T
1
0
8
0
C

8
0
T
 I
O
S
3
A

8
C
T
l
O
l
,
3
b

d
O
T
!
G
b
3
C

81
 B
A
O
U
1
 A

81
 d
S
0
0
1
 A

f
a
1
o
S
0
0
1
d

8
1
B
S
0
0
2
A

81
 b
S
O
U
3
A

81
 O
U
O
J
o
A

81
 D
U
0
1
V
A

81
 D
U
0
1
9
8

8 
1 
N 
H 
0 

1 
0 
b

f
a
l
M
n
O
I
V
b

81
 N
S
U
U
1
 A

81
 N
S
O
u
l
b

8
1
N
S
0
0
2
A

8 
1 
N 
S 
0 
U 
i 

L<

8
1
N
S
0
0
3
A

81
 N
S
0
0
3
U

8
1
N
S
O
J
6
A

81
 N
S 
01

 o
O

8
1
N
S
0
1
7
A

8
>
D
U
O
d
3
A

8
2
0
U
0
.
5
3
b

d 
2 
M 
H 

1 
L 

1 
b

8
2
N
S
O
U
7
8

8
2
N
S
0
1
5
J

7
U
O

7
0
0

7
0
0

7
0
0

1 
,
0
0
0

3
0
0 70

1 
JO

7
0
0

7
0
U

1
5
0

5
0
0

1 
50

1 
,
C
J
O

7
0
0

7U
O

1 
,
0
0
0

7
J
O

1
0
0

1
0
0

7
0
0

3
d
O

1
,
0
0
0

1
5
0

1 
,
5
0
0

3
0
0

5
0
0 20

2
u
O

3
0
0

1
.
0

1.
5

1
.
0

1.
5

1
.
5

1 
.U N M N

1 
.0 N

1
.
0

N
1
.
0

1
.
0

1.
0

1
.
0

1.
0

N N 1
.
0

1
.
0

1.
0

N
2
.
0

1
.
0

1
.
0

N
1 
.0

<1
 .
0

B 
e 
- 
p 
p 

fr,
s

N
<1
 .
G

2
.
0

1.
5

1
.
0

1 
.0

<1
 .
U

<1
 .
0

1.
U

1
.
0

1.
5

1
.
0

1.
5

1
.
5

1 
.U N M N

1 
.0 N

1
.
0

N 1
.
0

1
.
0

1.
0

1
.
0

1.
0

N N 1
.
0

1
.
0

1.
0

N
2
.
0

1 
.0

1
.
0

N
1
.
0

<
1
.
0

b 
i -

 p
p
m

s

<
1
0 N N N N N N N N

V
S
  
 V
a 
l
a
e
z

N N N N N N N N N N N N N N N N N N N M N N N N N N N N N N

C 
a
-
p
p
m

s

50
N U N N U N f< N

b
e
d
i
m
e
n
t
s

N N n N N fj N N rj N N M N N N N N U N N N N N N N N N N N N

C
o
-
 p
p
m

S

2
0
0 N 7
1
0 20 2
0 7
10
N

I
n
t
e
r
o
e
d
d
e
a 5 7

1
0 5
5
0

3
0

3
0

30 3
0

2
0

5
0

5
0

5
0 10 1 
5

20 30 30 50 50 20 50 50 70 30 1 
5 7

3
0 7

1
0

C 
r
-
p
p
m

s

<
1
0 1
0

1
0 5
0

3
0 5
0

5
0

2
0

<
1
0

w
i
t
h
 
V
o
l
 c
a
n
 i

 c

7
0 5
0

5
0
7
0 5
0

1 
0
0

5
0
0

3
0
0

1 
5
0

1 
0
0

2
0

2
0
0

1
,
0
0
0

2
0
0

1 
0
0

1 
0
0

1 
5
0

1 
50

1 
5
0

3
0
0

1 
5
0

5
0
0

1 
5
0

1 
,
5
0
0

2
0
0 50 50

3
0
0 5
0

2
0

C
u
-
p
p
m
 

L
a
-

s 
s

>
2
0
,
0
0
0

3
0
0 10 3
0 15 50 5
0 5

<
5

R
o
c
k
s
-
-
c
o
n
t
i
n
u
e
d

15 15 10 3
0
7
0

5
0
1
0

7
0

1
0
0
7
0

7
0

1
0
0 5
5
0 5
0

10 3
0
5
0

5
0

5
0

3
0 3
0

3
0
7
0
5
0 10 10 <5 2
0 15

p
p
m N N N N N N N N N

2
0 2
0

70 3
0 3
0

2
0 N N
2
0

2
0 N N N N N N

2
0 N N N

20
N N N

2
0 N
20
N N N

M
o
-
p
p
m

s

<5
N N N N N N N N N N N N N N N N N N N N N N N N N

' 
N N N N N N N N N

<5
N N N

N
b
-
p
p
m

s

N N N N N N N N
<
2
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
i-

pp
m 

s

20
5 7

20 30 30 1 
5

15
5

20 15 20 20 50 50
10

0
10

0 50 70 30 10
0

20
0 50 30 50 70 50 70 70 20 10
0 70 15
0 70 20 10 70 1 
5

30



T
a
b
l
e
 
II
I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
r
u
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 
A
l
a
s
k
a
 
c
o
n
t
i
n
u
e
a

8
2
N
S
O
V
3
U
 

8
2
N
S
1
1
 3
d 

3
2
N
S
1
1
7
A
 

8 
2 
N 

S 
U
 o
 A
 

8
2
M
S
1
4
6
d

8 
2 
H 

S 
U
 o
 C
 

8 
2 
N 
S 
U
 o
 0
 

3
2
N
S
U
6
E
 

8
2
N
S
1
 5

<.
o

8
0

T
 I

Q
d
O

A
 

S
O

T
lO

d
U

C
 

3
0

T
IU

3
3

A
 

8
0
 T

 I
'j£

J3
b

8
1
Q

S
O

J1
 A

 
6
1
b
S

O
U

1
o
 

81
 B

S
O

J<
!A

8
1
B

S
0
0
3
A

 
81

 D
O

O
Jo

A
 

61
 D

U
01

 9
A

 
B

1 
D

U
01

 V
d 

8
lM

H
0

1
0

b

8 
1 

M 
h 

0 
1 V

 d
 

8
lN

S
O

u
1

 A
 

31
 .

JS
O

U
1B

 
81

 U
S

0
0
2
 A

8 
1 

N 
S 

0 
0 

3 
A

81
 N
S
0
3
6
A
 

81
 N
S0
1 
6B

 
3 

1 
M 

S 
0 

1 
7 
A

3
2
D
U
U
1
3
A
 

3
2
D
U
O
o
3
d
 

d 
2 
M 

rl 
1 
2 

1 3 5d

P
u
-p

p
m

 
s

30
0

<
1

0 30 1 
5

10

O
O

<
1
0 1
0 70 1 
5

1
0

10 1 
5

2
0 1 
5 N N N

2
0

2
0 N

3
u

 
1 

5

15
 

3
0

 
2U

 
1
0
 N

3
0
 

1
0
 

2
0
 N 

5
0

2
0

3
0 N

1
li 

1
5

S
b

-p
p

,n
 

s
,n N rj N ;t U N fj H N N N N N N N N N N N [J N N N M N N N N N N N ij N N N N N H M

S 
c
- 

pp
m

s

N
<5

5
15 10 10 10 1
0

10

V 
S 
- 
- 

V 
a 

lU
e

i

3
0 2
0

2
0

2
0

2
0 30 2
0

30 5
0

3U 5
0

50 50 30 10

5
2

0 2
0 30 3
0 15 30 3
0 30 30 1
0

15 2
0 15 10

S 
n

- 
pp

m
s

2
0 N N N N N N N

1
0

S
e
d
im

e
n
ts N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

S
r-

p
p

m
s

N
1

0
0

2
0

0
2

0
0

2
0
0

2
0

0
3
0
0

1
0

0
<

1
0

0

In
te

rb
e

d
d

e
d

 
w

it
h

2
0
0

2
0

0
S

C
O

1 
5
0

5
0
0

3
0
0

1
0

0
1

0
0

1
0

0
2

0
0

2
0

0
2
0
0

2
0

0
2
0
0

1 
0

0

2
0

0
3

0
0

3
0

0
3
0
0

2
0

0

5
0

0
3
0
0

3
0
0

2C
O

5
0
0

1
5
0

1 
5
0

<
1G

O
<1

 0
0

5
0

0

V
-p

 p
m

s

70 2
0

15
1
0
0

1
0
0

1
0
0

1
0

0 7
0

1
0

V
o
lc

a
n
ic

1
5
0

1 
0

0
1

0
0

1
0
0

1
0
0

1
5

0
2

0
0

2
0
0

5
0

0
2
0
0

3
0

0
2

0
0

1
5
0

3
0
0

1 
50

1
0
0

2
0
0

2
0

0
3

0
0

3
0
0

1
5
0

3
0
0

3
0
0

2
0

0
2

0
0

1
0
0

1
5

0
1
5
0

1 
50 5
0

W
- 

p
p

 m
S

N N N N N N N N N

R
oc

 k
s
- N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Y
-p

 p
m

S

N
<1

 0 1
0

2
0 1
0

1
0

1
0 N

2
0

-c
o

n
ti
n

u
e

d

2
0

2
0

3
0

2
0

2
0

2
0 2
0

2
0

5
0

2
0

7
0

3
0 15 5
0

1
0

2
0

3
0

3
0 5
0

5
0

2
0

5
0

3
0

1
0

5
0

1
5

1
5

1
0

2
0

2
0

I 
n
-p

p
m

s 5
/0

0
0

 N N N N N
2

0
0

 N N

2 
r-

p
p
m

s

20 50 30 50 30 50 50 30 50

N N N N N

<
2
0
0 N N

2
0
0 N N

2
0

0 N
<

2
0

0 N N
<

2
0
0

<
2

0
0 N N N N N N

<
2
0
0

1
0

0
1
0
0

1
5

0
1

5
0

1
0
0

1
0
0 70

1
5
0

2
0

0
2
0
0

2
0
0

1
5
0 1 
U

2
0
0 70

1
0
0

2
0
0

1
5
0

2
0
0

1
0

0

1
5
0

1
0
0

1
5

0 b

2
0
0

1
5

0
1
5
0 N 50
 

30

T 
h
-p

p
m

 
s

N N N N N N N
 N N



T
a
b
le

 
II
I.
 

C
h

e
m

ic
a

l 
d

a
ca

 
fa

r 
ro

c
k
 

s
a

m
p

le
s
/ 

C
h
u
g
a
ch

 
N

a
ti
o

n
a

l 
F

o
re

s
t/

 
A

I 
a 
s
k
a

--
c
o

n
ti
n

u
e

a

S
a

m
p

le
C 

u
-p

p
in

 
a 

a
P 

o
~

 p
p

m
 

a
a

Z
n

-p
p

m
 

a
a

S
b

-p
p

 m
 

a
a

A
s
-p

p
m

 
C 

m
E

Q
U

IV
 

U
A

u
-p

p
m

 
a
a

A
s
-p

p
m

 
a
a

C
d

-p
p

m
 

a
a

8
C

N
S

1
 1

 3
0
 

7A

8
2
N

S
 1

4
6

u

 5
0
0 1 
5

20 70
1 

50

2
0

.0
 

N N N N

31
 .

0
<.

1 .3

8 
2 

N 
S 

1 
4 

o 
C 

8
2

U
S

1
4

o
D

 
8
2
N

S
1
4
6
E

 
8 

2 
M 

S 
1 

5 
<  

b

8
0

1
4
0

4
0 20

.1
 

.2
 

.1

V
S

--
V

a
ld

e
z
 

S
e

d
im

e
n

ts
 

In
te

rb
e

d
d

e
d

 
w

it
h

 
V

o
lc

a
n

ic
 

R
o

c
k
s
  
 c

o
n

ti
n

u
e

d

SO
T 

8U
-T

 I
06

U
A

 
S

O
T

I0
8U

C
 

8G
T

 I
C

J8
3A

 
SO

T 
I0

8
3
b

2C
 

2C
 

1 
5 

4 
5 

1 
1 

C

2
0 1 
5

1 
0 15 20

8
0

6
0

7
5

9
0

1
2
0

30 30 4
0 30 40

8
0
T

I0
8
3
C

 
8
1
b
A

0
0
1
A

 
81

 d
S

O
U

1
 A

81
 6

S
O

U
2

A

6 
5 

A 
5 

i> 
5 

9
C

 
4 

5

1 
5 5

<
5 

<
5 1 
5

1 
30 20 20

1 
1
0

9
0

N N
0
.
0
 

N

20 1
0 N

1
0

4
0

CO

8
1

b
S

O
b

3
A

 
8
1
D

U
U

U
iA

 
8

1
D

U
0

1
V

A
 

8
1
D

u
O

IV
o
 

B
IK

ri
O

lO
b

81
 M

 h
 I)

 1
 9

 6
 

8
1

N
S

O
L

1
A

 
8
1
N

 S
U

J1
D

 
8

1
N

S
0

0
2

A
 

8
1
N

S
O

U
2
B

8
1

N
S

U
0

3
A

 
8
1
N

S
O

U
3
B

 
8
1
N

S
O

U
6
A

 
8

1
N

S
0

1
6

a
 

8
lN

b
0
1
7
A

3
C

 
6 

5 
1 

C 
3 

5 
5 

5

45 25 4 
5 

A
C

5 
5

25
 

4C
 

4 
5 

85
 

5C

<
5

25 10 20 10 1 
5

15 1 
5 5 5

1 
5

10 1 
5

10 20

1 
5

7
0
0 1 
5

95
1
0
0

1
0

0
1 

00
1 

0
0 1 
5

15 55 25 80 30
1 

20

N
2
0
 

1
0
 

1
0

 
4

0

1
0

8 
2 

M
 H

 1
 2

 1
 o

 

'S
2

N
S

0
1

id

75 bO
 

10
 

60
 

50

<
2
.0

 
<

2
.0 N N N

1
0

1
0 N N

1
0

N N .1



T
a
b
l
e
 
II

I.
 

C
h
e
m
i
c
a
l
 
d
d
t
a
 
to
r 

r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A 
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
o

S
a
m
p
l
e

L
a
t
i
t
u
d
e

L
o
n
g
i
 t
u
d
e

8 
2 
N 

S 
0 

1 
b 
C

8
2
N
S
0
1
 3
D

8
2
N
S
1
 1

 5
A

& 
2 
N 

b 
1 

1 
6 
C

8
2
n
s
 1

 1
 6
D

8
2
N
S
1
 1

 6
£

8
2
U
S
1
 0
4 
A

8
0
H
H
1
 7
5A

8
0
M
H
1
 7
5B

8
0
N
S
0
7
0
B

8
0
N
S
C
7
3
A

8
0
N
S
0
7
4
A

8
0
N
S
1
 1

 3
A

80
,N
S1
 1
9A

8
0
N
S
1
 2
0A

8
G
N
S
1
 2
1 

A
3
0
N
S
1
 2
2A

d
O
N
b
!
 2
3A

3
G
N
S
1
 2
4A

6
0
N
S
1
 2
5A

8 
0 
N 
S 

1 
2 
6 
A

8
0
N
S
1
 2
7A

8
0
N
S
1
 6
3A

8
G
N
S
1
 o
3b

3
0
W
K
G
9
3
A

31
 U
S
0
0
4
A

81
 B
S
G
0
5
A

81
 B
b
O
U
o
A

81
 a
S
O
O
o
b

81
 6
S
1
0
1
B

8
1
b
S
1
G
1
C

81
 b
i
1
0
1
 0

31
 B
3
1
0
1
 E

81
 J
S
1
G
2
A

31
 d
S
1
u
2
0

81
 U
S
1
0
3
C

81
 d
S
1
0
3
F

31
 U
S
1
0
3
H

81
 b
S
l
0
4
A

81
 U
S
1
0
5
G

81
 H
S
1
0
5
I

81
 d
S
I
O
o
A

o
O 60 60 60 60 60 00 60 60 60 dO 60 60 60 60 60 60 60 60 CO oO 60 oO 60 60 60 6u 60 oO 61 61 0
1 61 61 61 61 61 61 61 61 61 60

5 
^

56 53 54 54 54 53 40 4C 4
0 36 30 46 49 55 5 
5

5
4 53 52 51 51 49 37 37 43
4 4 4 4 3 3 3 3 3 3 3 3 3 3 3 3

4
o

4 3
47 53 53 53
2 2 2

4t
t

38 53 1 
5

56 0 55 18 12 21 33 59 23 4
0

4I
J

15 27 19 1 
5

15 0 0 0 G 0 0 0 0 0 0 0 0 0

1 
4o

1 
46

1
4
5

14
5

1
4
5

1 
45

14
5

1 
44

1 
44

1 
48

1
4
6

1 
48

14
5

14
5

1 
46

14
6

1 
46

14
5

1 
45

1 
45

1
4
6

14
5

1 
44

1 
44

14
5

14
9

1
4
9

1
4
9

1
4
9

1 
49

1 
49

14
9

14
9

1 
49

1 
49

14
9

1 
49

14
9

14
9

14
9

1 
49

14
9

12 15 57 51 51 51
8 9 9

45 34 37 54 57
7 4 4

59 54 56 0
58 32 32 46
S 4 8 8 6 6 6 6 6 6 6 6 6 6 6 6

31

34 24
0

51 51 51 44 58 58 27 55 52 30 14 20 10 52 40 30 25 37 50 32 32 24 35 19 58 53
0 0 0 0 0 0 0 0 0 0 0 0 0

2
.
0
0

2
.
0
0

7
.
0
0

7
.
0
0

1
0
.
0
0

,0
0 

,0
0 

,0
0 

,0
0 

,0
0

,0
0 

,0
0 

,0
0 

,0
0

2
.
0
0

2
.
0
0

5
.
0
0

3
.
0
0

5
.
0
0

5
.
0
0

,0
0 

,0
0 

,0
0 

,0
0 

,0
0

.0
0 

,0
0 

,0
0 

,0
0

5
.
0
0

5
.
0
0

5
.
0
0

7
.
0
0

5
.
0
0

3
.
0
0

M
^
-
p
c
t
 .

s 2
.
0
0

.2
0

2
.
0
0

2.
 G
O

2
.
0
0

.5
0

1
.
5
0

V
-
-
V
d
 I
de
z

1 
.0
0

1
.
0
0

2
.
0
0

1 
.5

0
2
.
0
0

.7
0

1 
.5
0

1 
.
5
0

1 
.0
0

1 
.
0
0

1 
.5
0

1 
.0
0

1 
.0

0
1 
.0

0
.7

0

1 
.0
0

2
.
0
0

2
.
0
0

.7
0

1 
.0

0

1 
.0

0
1 
.
0
0

.
5
0

.2
0

3
.
0
0

.5
0

2
.
0
0

1 
.
O
U

1 
.0
0

2
.
0
0

2
.
0
0

3
.
0
0

5
.
0
0

1 
.
0
0

5
.
0
0

C 
a
-
p
c
 t

 .
s 7
.
0
0

1
0
.
0
0

2.
 C
O

.2
0

1 
.0

0

2
0
.
0
0

.3
0

S
e
d
i
m
e
n
t
s

.5
0

1 
.
0
0

1
.
5
0

2
.
0
0

1
.
5
0

.1
5

.3
0

.5
0

.
3
0

1 
.5

0

1
.
0
0

1 
.0

0
.7

0
1 
.
0
0

.1
0

.7
0'

.7
0

1 
.0

0
1 
.0

0
1 
.0

0

2
.
0
0

2
.
0
0

1
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

.5
0

1 
.
0
0

1 
.0

0
1 
.0

0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1 
.
0
0

T 
i-

p 
ct
 .

s .1
 5
0

.
0
5
0

.
3
0
0

.
2
0
0

.
2
0
0

.
0
3
0

.
1
5
0

  .
3
0
0

.
3
0
0

.
7
0
0

.
7
0
0

1 
.
0
0
0

.
3
0
0

.
5
0
0

.
7
0
0

.
3
0
0

. 
50

0

.
3
0
0

.
3
0
0

.
3
0
0

.
3
0
0

.
3
0
0

.
3
0
0

. 
5
0
0

.
5
0
0

.
5
0
0

.
5
0
0

.
5
0
0

.
5
0
0
 

.
.
5
0
0

.
5
0
0

.
5
0
0

.
7
0
0

.
5
0
0

.
5
0
0

.
5
0
0

.
5
0
0

.
5
0
0

.
5
0
0

.
5
0
0

. 
5
0
0

.
5
0
0

M 
n 
- 
p 
p 
m

s 5
/
0
0
0

1
/
5
0
0

1
/
0
0
0

1
/
0
0
0

70
0

1
/
0
0
0

5
0
0

3
0
0

3
0
0

7
0
0

1
/
0
0
0

1
/
5
0
0

2
0
0

7
0
0

7
0
0

5
0
0

70
0

5
0
0

5
0
0

3
0
0

7
0
0

3
0
0

3
0
0

50
0

1
/
0
0
0

1
/
0
0
0

1/
50
0-

7
0
0

7
0
0

1
/
5
0
0

1
/
5
0
0

1
/
0
0
0

1
/
5
0
0

7
0
0

5
0
0

1
/
0
0
0

1
/
0
0
0

1
/
5
0
0

1
/
5
0
0

1
/
0
0
0

3
0
0

1
/
0
0
0

N N .7 N N N N N N N N N N N N .5
<
.
5 N N N N N N N N

. 
N N 

7
.
0 N N N N N N N

A
s
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

5
0
0 N N N N N N N N N

A
u

-p
p

ra
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N i'J N N N N N N

30
<
1
0

10
0 70 20 20 20 50 1 
5

10 15 10 1 
5

30 10 10 10 10
5
0
0

20
0 70

50
0 50

10
0

20
0

10
0 10

10
0 20 30

10
0



T
a
b
l
e
 
II

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A 
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

5 
d~
 s

d 
e
-
p
p
m
 

s

01

8
2

N
S

0
1

 5
C

8
2
N

S
O

M
D

3
<

?
;ji

1
 1

 5
A

8
2
N

S
1
 1

6C
3
2
N

S
1
 1

 6
0

3
2
fJ

i1
 1

 6
E

3
2

N
S

1
o

4
A

5
0
0 7
0
-

70
G

1 
, 

5G
G

1
5

0

<
2G 2
0

0

1
.C N

<
1
.G

<
1

.0
1 
.0 n 1
.0

S
O

M
ri
! 

/5
A

8 
0 

H 
H 

1 
7 

5 
6

8
0

N
S

0
7

G
b

3
G

N
S

U
7
3
A

8
0

N
S

G
7

4
A

8G
N

S
 1

 1
 4

A
8
0
N

S
1
 1

9
A

8
0
N

S
1
 2

0
A

3Q
N

S
1 

21
 A

8
0
N

S
1
 2

2
A

3
G

N
S

1
2

3
A

3
U

N
S

1
2
4
A

3
G

N
S

1
2

5
A

8
0
fJ

i1
 2

o
A

8
0
N

S
1
 2

7
A

6 
0 

f J 
b 

1 
6 

3 
A

8 
G 

f J 
S 

1 
6 

3 
o

8G
W

C
.J

96
A

S
lb

S
O

U
'.A

81
 b

S
O

G
5

A

d
IB

S
G

G
o

A
81

 d
S

G
G

O
ts

31
 B

S
1

U
1

B
8
1
6
S

1
G

1
C

81
 O

S
1
0
1
 0

8
1
B

S
1
U

1
E

i1
B

S
1
0
2
A

 
 

81
 B

S
1

G
2

0
8

1
L

.S
1

0
3

C
8

1
b

S
!0

3
F

3
1
B

S
1
U

3
H

81
 b

S
1
U

4
A

81
 B

S
1
U

5
G

81
 u

S
IG

S
l

8
1
d
S

1
 G

oA

7
0
0

7
0

0
1 

,O
G

O
1 

/O
O

O
1 

,O
O

G

7G
G

1 
,G

O
G

7
0
0

5
0
0

1 
/U

G
C

1 
/G

G
G

70
C

1 
/C

G
G

7
0
0

5G
O

5J
G

1 
/U

O
O

5G
O

1 
/G

G
G

1 
/G

O
O

1 
/G

G
O

1 
/G

O
G

7
0
0

1 
,G

G
O

1 
/5

G
O

1 
/C

O
G

7
0
0

1 
/O

G
G

1 
/O

JG
1 

/5
J
O

1 
/5

G
G

1 
/5

G
O

1 
/G

O
G

7G
O

1 
/5

G
G

1 
.0

1
.0

0
.0 1
.0

<
1
.0

1 
.G

1 
.5

1
.5

1
.0

1
.5

1 
.0

1 
.G

1
.5

1
.0

1 
.0

1 
.G

1
.0

1 
.0

1
.0

1
.0

1 
.0

1
.0

2
.0

2
.0

2
.0

3
.0

1
.0

2
.0

3
.G

3
.U

1
.0

2
.0

1 
.0

1 
.0

5
.0

U 
i
-
p
p
m
 

s

N N N N N N N

C 
d
-p

p
m

s

N N U n N N N

C
o

-p
p

m

S

2
0 N

2
0

2
0

2
0 5

2
0

V
--

V
a

 I
d
e
z
 

S
e

d
im

e
n

t

N N N N N TV N N N N N N N N N n N U N N N U N N N N N N N N U N N N N

7
1
0

1
0

1
5 2
0 1
0

2
0

2
0

1
5 1 
5

1 
5

2
0 15 2
0

1
0 1G 2
0 2
0

1
0

3
0

1
0 1
0

3
0

5
0

3
0 3
0

3
0

3
0

3
0

3
0 3
0

3
0

2
0

3
0

3
0

C 
r-

p
p

m
s

1 
5

0
1
0

1 
0

0
1
0
0 5
0

1
5

3
0

s
--

 c
 o

n
 t

 i
 n

u
e
d

7
0

7
0

2
0
0

2
0

0
1 

5
0 5C

1
0

0
1 

5
0

7
0

7
0

1
0
0 7
0

7
0

1
0

0
7

0

5
0

1 
5

0
1 

5
0

7
0

1
0

0

1 
0
0

7
0

2
0

0
2

0
0

2
0

0

2
0
0

1 
5
0

1 
5
0

1 
5

0
1 

5
0

2
0

0
2

0
0

2
0

0
1 

5
0

2
0
0

C 
u
-
p
p
m

s

70
 

<5 50
15

0 10 <5 2
0 10 10 70 50 30 15 30 20 20 20 20
 

<5
N

20
5 5

30 15 30 20 20 30 30 30 30 30
10

0
50

0 30 20

2
0
0

10
0 70

30
0 50

L
a
-
 p
p
m

s

N N N N N N N

20 20
<
2
0 30 20 50 30 30 20 30 20 30 50 30 30 50 50 30 30 20 30 20 30 30
N

. 
30
N N

30
N 30 30 30
N 20

M
o
-
p
p
m

s

N N N N N N N 5
<5
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N
b
-
p
p
m

S

N N N N N N N N N N N N N N N U N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
i
-
p
p
m

s

70 10 50 3
0 20 <5 1 
5

N N N N N N N N U N N N N N N N N N N N N N N N N N N N N N N N N N N

1
0 30 50 70 50 20 30 50 30 3
0

30 30 30 3
0 20 20 30 50 50 70 30 30

1
0
0

10
0

10
0

1
0
0 50 50 70 70 70

10
0

10
0

10
0

10
0



T
a
o
l
e
 
II

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
 
c
o
n
t
i
n
u
e
a

S
a
m
p
l
e

S
2
N
S
U
1
 5
C 

8 
2 
N 

S 
0 

1 
o 
0 

8 
2 
N 
S 

1 
1 
5 
A 

8
2
U
S
1
 1
6C

P
u

-p
p

m
 

s

S
o

- s

& 
t n

 s 
1 

i o
 E

8
2
N
S
1
 o
4A

S
O

N
 r

l1
 7

5
A

 
8 

0 
M 

H 
1 

7 
5 

c3 
8

0
N

S
0

7
0

U

8
0
K

S
1
 1

 d
A

 
8

0
N

S
1

 1
V

A
 

8
0

N
S

1
 2

U
A

 
8
0
N

S
1
 2

1 
A 

6
0
K

S
1
 <

i2
A

8
0
N

S
1
 2

3
 A

8
0
N
S
1
 2
5A
 

8
0
N
S
1
 2
oA

 
8
0
N
S
1
 ̂
7A

6
u

N
S

! 
6

3
A

31
 

&
1
B
S
O
C
5
A

81
 B
S
O
G
6
A
 

8
i
a
S
0
0
6
d
 

8
1
B
S
1
0
1
3

oi
as
io
u

b
l
U
S
1
0
1
 E

 
81

 3
S
1
0
2
A
 

81
 B
S
1
0
2
0
 

8
1
0
S
1
0
3
C
 

8
1
B
S
1
0
3
F

81
 B
S
1
U
3
H
 

b!
 b
S
 1
U4

A 
8
1
b
S
1
b
5
G
 

81
 B
S 
10

5 
I 

81
 B
S 

1 
u
6
A

1 
5 N

20
 

30
 

50 30 20 3U
 

2
0
 

2
0

 
1 

5 
1
0 20 20 20 15 20 30 20 1
5 10 1
0 20 50 20 70 5
0

1
0

1
0 10 20 20 10 20
N 

20 20 C
-'

O N N
5
0

S 
c
-p

p
m

 
s

20
5

20 15 15

5
1

0 20 20 50 30 30 15 30 30 15 20 20 20 20 20 15 15 30 30 1 
5

20 15 15 20 20 30 30 30 30 30 30 20 20 30 15 30

S
n
-p

p
m

 
s

N N M
<1

 0
 U fj N

V 
 
 V

d
ld

e
z

N N N
 N N N N N N N N I, N N
 

N N
 N N N
 N N
 

N IJ N N 14 N
 

N
 N
 

N N N N N U

S 
r-

p
p

m
s

5
0

0
1 

0
0

5
0

0
io

n
5
0
0

1
/5

0
0

5
0

0

S 
e
a
 i

 m
en

 t

2
0

0
5
0
0

5
0

0
3

0
0

5
0
0

2
0

0
2

0
0

3
0

0
3

0
0

5
0

0

3
0
0

3
0

0
3
0
0

3
0

0
2

0
0

5
0
0

3
0

0
3

0
0

5
0
0

5
0

0

5
0
0

5
0

0
2

0
0

5
0

0
5

0
0

2
0

0
2
0
0

3
0

0
3

0
0

5
0
0

7
0

0
5

0
0

3
0

0
3

0
0

3
0
0

V
-p

p
m

s

1
0

0 5
0

1
0

0
1
0
0 7
0 1
0

1
0

0

s 
 
 c

o
n

ti
n

u
e

d

1
5

0
1 

50
3

0
0

3
0

0
2
0
0

1
0
0

1 
50

1
5
0

1
0

0
1
0
0

1
0
0

1
0

0
1

0
0

1
0

0 7
0

1
0

0
2
0
0

1 
50

1
0
0

2
0
0

1
0
0

1
0
0

3
0
0

2
0
0

3
0
0

3
0
0

3
0
0

2
0

0
3

0
0

3
0
0

3
0

0
3

0
0

2
0
0

2
0
0

1
5

0

 4
-p

p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Y
-p

p
m

s

3
0

10 30 15 2
0

0
0 1
0

1
5 2
0

2
0

3
0

3
0 15 2
0 30 1
5

2
0

2
0

2
0 2
0

2
0

1
0

15 2
0

tQ 15 2
0

2
0

15 3
0 3
0

3
0 5
0

3
0

3
0

3
0

3
0 3
0

3
0

5
0

2
0 3
0

Z 
n
 p

p
 m

 
s

N N N

<
2
0
0
 

<
2
0
0 N N

Z 
r-

p
p
m

s

30
 N

70
 

50
 

50 20 50

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N N N N N N

<
2
0
0 N N

<
2
0
0 N N

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0 N N N M N

2
0
0 N N

2
0
0

10
0

10
0

10
0

15
0

20
0

no 1 
50

15
0

10
0

15
0

10
0

15
0

15
0

15
0

20
0

15
0

15
0

15
0

15
0

20
0

15
0

15
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

20
0

3
0
0

20
0

20
0

30
0

20
0

T 
h
-p

p
m

 
s

N
 

M M N
 

N N N



T
a
b
le

 
1
1
1
. 

C
h

e
m

ic
a

l 
a
d
td

 
fo

r 
ro

c
k
 

s
a

m
p

le
s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o
re

s
t*

 
A 

la
s
 l
e

a
--

 c
o
n
t 

i 
n
u
e
d

S
a

m
p

le
C 

u 
- 

p 
a

d
P

b
-p

p
 m

 
a
a

Z
n
-p

p
m

 
a
a

S 
b
-p

p
m

 
a 

a
A

s
-p

p
m

 
C 

m
E

Q
U

IV
 

U
A

u
-p

p
m

A 
s
-p

p
m

 
a
a

C
d
-p

p
m

 
a

a

8 
2 

n 
S 

01
 5

 C
 

8
<

!f
;S

u
i 

3D
 

8 
2 

n 
S1

 1
 5

 A
 

8
2

N
S

1
1

o
C

 
8

2
N

S
1

lo
O

6
0 1 
5

7
0

9
0

1
2

0

3
0
 N

.2
 

.1
 

.3
 

.1

8 
2

N 
S

1
1
6
 E

 
C

2
N

S
1

C
4

A
.7

 
.2

V
--

V
a

la
e

2
 

S
e

d
im

e
n

ts
 c

o
n

ti
n

u
e

d

6 
0

 M
 n

 1
 7

 5
 A

 
8

C
M

H
1

7
5

B
 

8
0

N
S

G
7

u
b

 
8
0
fJ

i0
7
3
A

 
8
G

N
S

0
7
4
A

1 
5 

2C
 

4 
5 

«.
C 3
5

1
0

1 
5

30 30 20

1
1

0
8
0

8
0

9
0

8
5

8 
L>

 N
 S

 1
 1

 b
 A

 
S

O
N

 S
I 

IV
 A

8
0

M
S

1
 2

1
A

 
8
U

N
S

1
 2

2
A

1 
5 

4
C 2 

5 
3C

 
2C

20 1
0

1
0

1
0

1
0

5
0

5
5

1 
0
0

6
5

7
0

8
0
N

S
1
 2

3
A

 
8
G

N
S

1
 <

i^
A

 
8
0
N

S
1
2
5
A

 
8
0
N

S
1
 2

0
A

 
8
0
N

S
1
2
7
A

2 
b 

< 
5 N

2
C

 
1 

C

1
0

1
0 5 5

1 
5

7
5

6
0

6
5

6
0

5
0

8
0
N

S
1
6
3
A

81 81
 
B

S
O

U
5

A

5
5C

 
2C

 
1 

5 
3C

1
0

1 
5

1 
5

1 
0

5
5

8
0

9
0

1
0
0 5
5

8
0

.0
 

N

30 40 50
N 

1
0

8
1
J
S

u
O

u
A

 
8
1
B

^
C

U
o
b
 

8
1

6
S

1
U

1
U

 
01

 o
 S

1
U

1
 C

1 
L 

2
C 2 

5 
1 

5 
2

C

20 1
0

1
0

1 
5

20

4
5

1
2
0

1 
5
0

1 
4
0

1 
.0

 
1

.3
1
0

1
0

8
1
b
S

1
u
lE

 
8

1
o

S
lu

2
A

 
8

1
B

S
1

G
2

D
 

J
1

0
S

1
J
3

C
 

3
1

B
S

1
0

3
F

1 
5

7 
5

4
6
C

 
3
C

 
1 

C

1
0

1 
0 5

1 
0

1
0

1
4

0
4
0 30 70 75

,1
0
 

,0
5
 

,1
0

'8
1

fa
S

l0
3

H
 

8
1

B
S

1
U

4
A

 
3
1
B

il
u
5
u
 

8
1

B
5

1
U

5
I 

3
1

b
S

!Q
6

A

1
0

C
 

1
U

L 5 
C 

33
G 5C

5
1 

5
1

0
1

0 25

75
1

2
0 7
0

5
0

1
2

0

,0
5
 

.5
0

 
,0

5
 

.0
5

<
.0

5



T
a
D

le
 
I
I
I
.
' 

C
n

e
m

ic
jl
 

a
a

ta
 

fo
r 

ro
c
k
 

s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a
ti
o
n
a
l 

F
o

re
s
t*

 
A 

la
s
 k

a
--

c
o

n
 t
 i

 n
u

e
d

S
a
m

p
le

L 
J 

t 
i 

t 
u 

Je
L

o
n

g
 i
 t

u
d

e

81
 U
S 
1u
9

81
 O
U
0
1
U
A

31
 
O
U
0
4
4
 A

31
 O
U
0
4
5
A

81
 i

) U
O'
* 
o 
A

81
 O
U
0
4
7
A

81
 O
U
0
4
7
U

81
 D
U
0
4
7
C

81
 O
U
0
4
7
0

81
 D
UO

't
BA

81
 D
U
0
4
9
A

81
 O
U
0
5
0
A

81
 D
U
0
5
1
 C

81
 O
U
0
5
2
A

31
 O
U
0
5
3
A

31
 O
U
0
6
0
A

31
 D
U
0
6
0
B

81
 o
U
O
o
2
A

81
 O
U
0
6
2
U

31
 O
U
0
6
2
0

81
 O
U
0
7
0
C

8
1
0
U
0
7
2
H

31
 D
U
0
7
3
6

8
1
0
J
0
7
3
C

81
 D
U
0
7
7
A

81
 O
U
0
7
7
B

31
 O
J
0
3
1
 A

81
 D
U
0
3
1
 C

81
 M
J
0
0
1
B

8 
1 
M 
H 
0 
0 

1 
13

8 
1 
M 
M 
0 
0 
2 
b

81
 M
H
O
U
6
b

8
1
M
M
0
0
6
C

8
1
M
H
0
0
3
A

8
1
M
H
O
U
3
U

8
1
r
t
h
O
u
9
0

81
 M
H
0
1
6
A

8 
1 
M 
M 
0 

1 7
 0

8
1
M
H
0
1
9
A

81
 M
h
0
4
6
0

8 
1 
M 
H 
0 
4 
a 
A

81
 M
h
0
4
o
o

8 
1 
M 
H 
0 
4 
9 
A

8 
U.

 H
 0
 5
 0
 A

8
1
M
H
0
5
U
C

6
0
6
0

6
0 60 o
O o
O

60 to 6
0 6G 6
0 60 6
0 o
O
6
0 6
0

oO 60 60 6
0 c1 61 61 61 61 61 0
1 61 61 5
9

59 6
0

6
0 59 59 59 6
0

cO 6
0

0
1 CO oO 6
0

6
0
o
O

4
6 0

4
9 49 5
0 53 53 53 53 55 55 5
9 5f
l

55 53 55 55 53 53 53 1 
1 5 5 5 to C

2 
a

28 1 
1

53 54
2 2

55 59 5o
0 1 1 3

5
6 be 55 5o 58

L1

50 52 57
9

25 25 25 25 11 29 1 
7

17 4o 41

5 5
24 24 24 32 32 55 55 «,
u

4G
 y <y

43 1 
5

20 40 40 38 59 27 25 20 57 40 27 27 30 27 27

1
4
9

14
9

1
4
8

1 
48

1 
48

1 
48

1 
4
6

1
4
8

1 
48
1
4
8

1
4
8

1
4
8

1 
48

1
4
8

1 
4
7

14
7

1
4
7

1
4
7

1 
47

1 
47

1 
47

1 
47

1
4
7

1 
47

1 
47

1 
47

1 
4
7

1 
47

1 
47

1 
4
9

1 
49

1
4
7

14
7

1
4
9

1
4
7

1
4
9

1 
49

1
4
9

14
9

1 
46

1
4
8

1 
<«
3

1
4
3

1 
48

1 
46

31 1
8

2
6 27 30 23 23 23 2
3 4 3
12 23 1 
7

56 4
6

4
6 47 47 4
7 29 27 29 £9 15 15
0 0

4
2 21 21 4
9

4
9 13 52 2
0 10 9 3

4 
1 3 3 3

12 12

0
2
0

4
u 54 45

9 9 9 9
50 55 2
0 31 29 58

0 0
5
7

57 57 10 10
0 0

50 5
0

4
0 40 41 5
6

4
0 3
0

30 25
0

4
0 40 51 37 40

0 0
51 4U 40

F
e

-p
c
 t

 .
s 2
. 

0
0

5
.0

0
5
.0

0
7
. 

0
0

7
.0

0

7
.0

0
7

.0
0

1
.0

0
. 

.5
0

3
.0

0

5
.0

0
5

.0
0

5
.0

0
5

.0
0

5
.0

0

5
.0

0
7

.0
0

7
.0

0
5

.0
0

5
.0

0

7
.0

0
7

.0
0

7
.0

0
7
.0

0
5

.0
0

7
.0

0
5

.0
0

7
.0

0
7

.0
0

5
.0

0

5
.0

0
2
.0

0
3
.0

0
3

.0
0

1
.0

0

5
.0

0
3
.0

0
5
.0

0
2

.0
0

1 
.5

0

5
.0

0
7
.0

0
2
.0

0
7
.0

0
5
.0

0

M
iJ

-p
C

 t
 
.

S 2
.0

U
5
.0

0
2
.0

0
2
.0

U
2

.0
0

1 
.0

0
.5

0
.2

0
.0

5
2

.0
0

2
.0

0
2
.0

0
2
.0

0
1 

.0
0

2
.0

0

1 
.0

0
5

. 
0

0
5

.U
O

1 
.0

0
2
.0

0

2
.0

0
2

.0
0

2
.0

0
3

. 
C

O
1 

.0
0

2
.0

U
2

.0
G

2
.0

0
2 

.u
u

1
0

.0
0

7
.U

O
.5

0
2

.0
0

5
.0

J
.2

0

5
.0

U
1 

.0
0

2
.0

0
1 

.0
0

.5
0

2
.U

O
5

.0
C

i
2

.0
0

2
.0

0
.7

0

C 
a
-p

c
 t

 .
s 1 

.0
0

2
.0

0
2

.0
C

1 
.0

0
1 

.0
0

.2
0

.1
5

.0
5

<
.0

5
2

. 
C

O

2
.0

0
.5

0
2
.0

0
.5

0
2
.0

0

.7
0

1 
.0

0
2
.0

0
1 

.0
0

2
.0

0

2
.0

0
2
.0

0
5

.0
0

1 
.0

0
2
.0

0

1 
.0

0
5

.0
0

2
.0

0
.7

0
1 
0

.0
0

5
.0

0
1 

.0
0

1 
.0

0
2
.0

0
.2

0

.5
0

1 
.0

0
.

1 
.0

0
1 

.0
0

.5
0

1 
.0

0
.7

0
1 
0

.0
0

.5
0

.2
0

T 
i-
p
 c

 t
 .

s . 
3
0
0

1 
.0

0
0

.3
0
0

.5
0
0

.5
0
0

.5
0
0

.3
0
0

.0
7
0

.0
5

0
.5

0
0

.5
0

0
.3

0
0

.5
0
0

.5
0

0
.3

0
0

.5
0
0

.5
0
0

.7
0

0
.3

0
0

.5
0

0

.5
0

0
.5

0
0

.5
0
0

. 
5
0
0

. 
3
0
0

.5
0
0

. 
5
0
0

.5
0
0

.5
0
0

1 
.0

0
0

1 
.0

0
0

.2
0

0
.2

0
0

.5
0
0

.1
 5

0

.2
0
0

.2
0
0

.3
0
0

.2
0
0

.2
0

0

.5
0
0

.5
0
0

.3
0
0

.5
0
0

.5
0

0

M
n

-p
p

m
s 1

x
0

0
0

1
,0

0
0

7
0
0

1
/0

0
0

1
/0

0
0

1
/C

O
O

1 
/O

O
O

1
/0

0
0 7
0

7
0

0

7
0

0
7

0
0

1
/0

0
0

1
/0

0
0

1
/0

0
0

7
0

0
1

/0
0

0
2
/0

0
0

1
/0

0
0

1 
/O

O
O

7
0

0
1
/5

0
0

2
/0

0
0

1
/0

0
0

1 
/O

O
O

1 
/O

O
O

1
/5

0
0

1
/0

0
0

1
/0

0
0

1
/0

0
0

1
/0

0
0

3
0
0

7
0

0
7

0
0

2
0

0

5
0

0
3

0
0

3
0

0
5
0
0

5
0

0

7
0

0
1
/0

0
0

2
/O

G
O

7
0

0
7C

O

A 
g
-p

p
m

s

N N N N N N
7

.0 N
1 

.0 N N N N 
'

N N N N N rt N N N N N N N N N N N
*

N N N N N N N N N N N N N N N

A 
s
-p

p
m

s

N N N N N N
>

1
0
/0

0
0

3
0
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

7
0

0 N N N N N

A 
u
~

 p
p
ro

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

B
- 

p
p
m

s

5
0

5
0

7
0

1
5

0
1

5
0

3
0

0 5
0

2
0

1
0

1
0

<
1
0

7
0

7
0

1
0
0 1
0

7
0

2
0

0
2

0
0

1
0

0
1

0
0 3
0

7
0

3
0

7
0

7
0

1
0

0
7
0

1
0
0

3
0

<
1
0 1
0

<
1
0

1
0

1
0

1
0

2
0

<
1
0

1
0

1
0

5
0 5
0

1
0
0

2
0

1
0
0

1
0
0



F
a

b
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
u

a
ia

 
fo

r 
ro

c
k
 

s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a
ti
o
n
a
l 

F
o

re
s
t/

 
A

I 
a

s
k
a

--
c
o

n
ti
n

u
e

d

S
a
m

p
le

d 
d
- s

u
e
-p

p
n
i

s

8
1
b
S

1
b
9

81
 D

U
01

 u
A

81
 D

U
O

A
A

A
81

 O
U

C
H

5A
81

 0
 J

U
 A

 o
A

81
 D

uO
<.

7A
61

 D
U

U
W

6
81

 D
U

U
W

C
81

 D
U

O
<«

70
81

 O
U

04
B

A

8
1

D
U

0
4

V
A

31
 O

U
0
5
0
A

81
 O

U
05

1 
C

81
 D

U
JS

2
A

81
 O

U
0
5
3
A

81
 0

 u
O

 c
u
A

o 
1 

l)
U

U
o
O

o

81
 D

u
O

o
2
A

81
 D

u
G

o
2

b
81

 L
>u

U
o2

0

61
 O

U
07

U
C

8
1
D

U
U

7
2
H

81
 D

U
U

?
3
b

81
 D

U
0

7
3

C
81

 O
U

0
7
7
A

o 
1 

D 
LJ 

u 
/ 

7d
B1

 C
U

O
o

l 
A

31
 O

o
C

o
U

fa 
1 

N 
G 

0 
U 

1 
b

8 
1 C

' H
 C

 0
 1 

u

81
 M

H
O

u2
B

8 
1 

[ i
nO

G
6a

£1
 M

H
O

G
6C

81
 M

H
0

0
8

A
8 

1 
M 

H 
C 

o 
6 

d

81
 N

H
O

U
9D

81
 M

h0
1 

6A
8 

1 
M 

n 
0 

1 
7 

B
8
1
 M

H
0
1
9
A

8 
1 

H 
M 

0 
A 

o 
0

8
1
 M

H
0
4
B

A
S 

1 
M

 h
 0

 *
 0

 u
8
1
 M

h
U

C
v
A

31
 N

h
O

S
u

A
81

 M
H

0
5

0
C

1 
/ 

U
liG

1 
,O

O
U

1 
/S

O
U

1 
,U

l)
0

1 
/S

O
U

1 
/U

U
O

7U
U

1
5
0

1
0
0

1 
/O

O
O

1 
/O

U
O

7U
O

1 
/U

O
O

1 
/5

U
O

1 
/U

U
O

1 
/O

u
U

i 
/U

U
O

1 
/U

U
U

7U
O

1 
/U

U
U

1 
/U

U
U

7U
O

1 
/S

U
O

1 
/U

U
U

7
0

U

70
U

7
u

(j
1 

/U
U

O
7U

G 3
0

1
0
0

5
0
0

1 
/U

O
O

5G
O

5U
O

7
u

u
5
0
0

bU
U

5U
U

3
0
0

1 
/O

U
O

1 
,3

U
U dQ

7U
O

7U
O

1
.U

1
.0

1
.0

<L 
,C

2
.0

2
.0

1
.0 N N

1 
.0

1
.0

1 
.U

1
.0

1
.0

1
.0

1
.U

1
.U

1
.U

1
.0

1
.U

1 
.0

1 
.U

1 
.U

1
.0

1 
.U

1 
.U

1
.G

1 
.U

1
.U N N

1
.0

1 
.U

1 
.0 N

1 
.0

1 
.0

1 
.0

1 
.U

2
.U i.
u

1
.0

1 
.0

2
.U

2
.0

b 
i 
-p

p
m

 
S

N
 

N
 

N N N N N N

C 
d-
pp
rn

s

N N N N N M N N N M N N N N N N M N N n N M f4 N N N N N n N N N N N N N N N N N N N N N f,

C
o
-
p
p
m

S

20 20 30 30 30 20 30 10
5

20 1 
5

10 20 20 10 15 50 50 1 
5

20 20 30 30 30 1 
5

3D 30 30 30 30 30 10 15 20 10 15 10 1 
0

15 10 20 20 20 20 20

C 
r-

p
p

m
 

s

2
0

0
 

1 
5U

 
2

0
0

 
2
0
0
 

2
0

0

20
0

1 
5

0 20 10
1 

50

1 
50

1 
50

1 
50

1 
50

20
0

1 
50

2
0

0
2

0
0

1 
50

1 
50

20
0

1 
5

0
1 

5
0

20
0

1 
5

0

1 
5

0
1 

5
0

2
0

0
2

0
0

3
0

0 1
0

5
0

1
0
0

1 
0

0 30

1
0
0

1
0

0
1 

0
0

1 
0
0

5
0

1 
5

0
20

0
1 

5
0

1 
5
0

1 
5

0

C 
u
-p

p
m

s

3
0

5
0

5
0

3
0

7
0

1
0

0
20

0 20 20 20 30 20 30 30 50 20 70
1
0
0 30 30

20
0 50 20 50 30

1
0

0 30 50 50 50 20 1
0

5
0 5 5 5 5

1
0 5

5
0

3
0 5
0 5

1
0

0 5
0

La
- 
pp

m
s

N N N N N N N N N
30

N N 20
N N N 20 30 20 30 20 M N N N N N N N N N 20 N N N N
20
N N N

2
0 20
N 20 N

M
o
-
p
p
m

s

N N 5 N N N N N N N 5 5 N N 7 N N N N N N N N M N N N N N N N N N N N N N N N N N N N N N

N
D
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
i-
p
p
m

 
s

N N N N N 
 

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

1
0
0 70

10
0

10
0

10
0 70

10
0 50 20 70 10
0 50

10
0 70 50 50 10
0

10
0 70 70 15
0

10
0 70

10
0 70 10
0

10
0

10
0

10
0 70 10 10 30 30 10 30 20 20 50 20 70 70 20 70 70



T
a
b
l
e
 
II
I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
r
o
c
k
 
s
a
m
p
l
e
s
*
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
 
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

81
 B

b
1
U

9
 

81
 D

U
01

U
A

 
81

 D
U

O
',4

 A
 

61
 D

U
0
4
5
A

 
81

CO o

<J
1 

D
u

O
^/

A
 

81
 D

U
U

<,
 ?

a 
81

 D
U

G
*.

 7
C 

81
 D

U
O

W
D

 
81 ti
l 

O
U

C
A

9A
 

81
 U

U
0

5
0

A
 

81
 D

U
O

 -3
1 

C 
81

 D
U

G
52

A
 

81
 D

U
G

53
A

81
 D

b
d
o
JA

 
81

 D
U

O
oU

b 
d1

 O
U

O
o^

A
 

81
 O

U
u
o
^D

 
81

 D
U

d
u

2
l>

81
 D

U
Q

7J
C

 
81

 D
U

G
72

H
 

d
l 

D
U

07
3E

J 
81

 D
U

G
73

C
 

81
 D

U
G

 7
 7

A

d
l 

D
U

J7
7

d
 

81
 D

U
U

61
 A

 
31

 O
U

U
31

C
 

31
 M

G
O

u
ld

 
8
1
M

H
0
0
1
L
)

31
 M

H
0
0
2
b
 

8 
1 

M 
H 

0 
J 

6 
d 

81
 M

H
O

 J
oC

 
8
1
M

H
0
0
8
A

 
S

IM
H

O
G

o
B

81
 M

H
G

G
Y

D
 

81
 M

H
0

1
6

A
 

61
M

H
C

1 
7u

 
8 

1 
M 

H 
0 

1 
 > 

A 
3 

1 
tt 

n 
0 

4 
c 

U

81 81 81
 M
H
G
A
9
A

8
l
M
H
0
5
u
A

81
 M
H
O
b
O
C

P 
o
- 

pp
m

 
s

30
 

20
 

30
 

21
) 

30 7
0

1 
5
0
 N

2
0

0
 

2
0

20 20 30 50 1
0 50 20 70 30 50

N
5

0
 

1
0
 

50
 

2
0 30 30 70 30

M
1 

G 
1
5
 

1
0 N

2
0 15 1
0
 

ID
0
0 2
0 3
0 r.

3G
 

1
0

S 
b
-p

p
m

 
s

u IJ N N II N N N N N N N N N

S 
C

-p
p
m

 
S

20 30 20 30 30 30 20
N N 

20 1
5 2
0

2
0

2
0

2
0 20 30 30 20 20 15 2
0

2
0

2
0 15 2
0

2
0 20 2
0 2
0

2
0 10 10 10
5

15
5

1
0 5

1
0 20 20 15 30 20

S
n

-p
p

m
s

S 
r-

p
p

m
 

s

N N N N N N N N N iM N N N N N N N N N N N N
1
0
1
U N ,j N N N N N N N N N N N N N
1
0 N N N N N

5
0
0

5
0
0

3
0
0

5
0
0

5
0
0

3
0
0

3
0
0 N N

7
0
0

7
0
0

3
0
0

3
0
0

3
0
0

7
0
0

5
0
0

3
0
0

5
C
O

3
0
0

7
0
0

5
0
0

3
C
O

1 
/
O
O
O

5
0
0

7
0
0

5
0
0

5
0
0

5
0
0

7
0
0

1
0
0 N

2
0
0

2
0
0

1 
50

1
0
0

1
0
0

1
0
0

1
0
0

2
0
0

3
0
0

5
0
0

3
0
0

7
0
0

2
0
0 N

V
-p

p
m

 
S

1
0

0
2

0
0

2
0

0
3

0
0

3
0

0

30
0

20
0 50 20

1
5

0

2
0

0
30

0
2

0
0

30
0

2
0

0

2
0

0
30

0
3
0
0

2
0

0
2
0
0

2
0
0

3
0
0

3
0
0

3
0
0

3
0
0

3
0
0

3
0
0

30
0

2
0

0
2
0
0

3
0
0 70

1
0

0
1

5
0 5
0

1
5

0
1
0
0

1 
5
0 50 70

2
0
0

3
0

0
2

0
0

3
0
0

2
0
0

U
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Y
-
p
p
m

S

20 30 30 30 50 30 30 10 N
30 3
0 20 30 50 30 20 50 70 30 30 20 30 30 30 20 30 30 30 20 50 50 10 10 1 
5

<
1
0 20 1 
5

15 10 1 
5

30 30 30 30 20

Z 
n
-p

p
m

 
s

Z 
r-

p
p
m

s

N
<
2
0
0 N

<
2
0
0

<
2
0
0

<
2
0
0

2
0
0

<
2
0
0

<
2
0
0 N N N N

2
0
0 N N

2
0
0

<
2
0
0

<
2
0
0 N N N N N N N N

<
2
0
0 N N N N N N N

<
2
0
0 N N N N

<
2
0
0

<
2
0
0 N N

<
2
0
0

20
0

15
0

1 
50

1 
50

15
0

15
0

15
0 30 20

15
0

15
0

15
0

20
0

20
0

20
0

1 
50

2
0
0

20
0

15
0

3
0
0

20
0

20
0

20
0

30
0

20
0

20
0

2
0
0

2
0
0

20
0

10
0

10
0 70 70 70 70 70

10
0

10
0

10
0 70

15
0

2
0
0

15
0

15
0

20
0

T 
h
-p

p
m

 
s

N N
 

N
 

N
 N N
 

N N
 

N
 N N
 

N N
 N N N
 

N
 

N
 

N
 N N
 N N N
 

N N N N
 

N
 

N N
 N N
 N
 

N N N
 N N N N N N
 

N N



T
a
b
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
a
a
ta

 
fo

r 
ro

c
k
 

s
a
m

p
le

s
/ 

C
h

u
g

a
c
h

 
N

a
ti
o
n
a
l 

F
o

re
s
t/

 
A 

la
s
k
a

--
c
o

n
ti
n

u
e

a

S
am

p
le

8
1
&

S
1
0
9
 

£1
 D

U
O

! 
U

A 
81

 D
U

3
A

A
A

 
81

 D
uU

A
S

A
 

3
1

D
U

O
A

6
A

81
 D

uO
A

 7
 A

 
8
1
D

U
G

A
 7

ti 
81

 D
UG

<«
 7

C 
8

1
O

U
O

A
7

D
 

81

C 
u
-p

p
m

 
aa

2U
 

A
C

 
5 

5
2 

5
6 

5

1 
O

C
 

1 
A

C 1 
5

2 
5

2 
5

P
b
-p

p
m

 
a 

a

1 
5

1 
5

35
' 

20
 

20 25 6
5 1
0

2
0
0 1
0

Z
n
-p

p
m

 
a 

a
S

t)
-p

p
m

 
a 

a
A

s
-p

p
m

 
c 

m
E

Q
U

IV
 

U

2
0

A
u

-p
p

m
 

a
a

.1
0

 
N 

<
.0

5
N N N .7

0
.1

5
N

 

N

A 
s
-p

p
m

 
a
a

C 
d
-p

p
m

 
a
a

8
1

O
U

G
A

V
A

 
8
1
D

U
0
5
0
A

 
8
1
D

U
0
5
1
C

 
8

1
U

U
0

5
2

A
 

3
1
D

U
0
5
3
A

3C
 

1 
0 

2C
 

3
5
 

1 
2C

1
0

1 
5

1
5 20
5

CO

81
 D

uO
bO

A
 

81
 D

U
G

o
Jo

 
81

 D
U

G
o
2
A

 
81

 
S

I

81
 O

U
U

7U
C

 
81

 D
U

G
72

H
 

81
 O

u
0
7
3
b
 

8
1

0
U

O
M

C
 

81
 D

0
0
7
7
A

81
 U

U
0
7
7
U

 
81

 D
u

O
b

! 
A 

81
 D

U
0
8
1
C

 
8 

1 
M

b 
0 

U 
1 

B 
8

1
M

H
O

U
1

B

8
1

M
H

0
0

2
B

 
8

1
H

H
0

0
6

8
 

8 
1 

M
 H

 0
 G

 t>
 C

 
81

 M
H

O
O

flA
 

o1
 M

H
U

G
6U

81
 M

n
0
1
6
A

 
81

 M
H

O
 1

71
3 

81
 M

H
O

 1
9 

A 
8 

1 
M 

H 
0 

A 
o 

D

1 
C 

5
5

 
9C

 
2 

5 
2 

5

1 
<. 

C 
5C 1 

5 
A

C 2 
5

7 
5

35 5C
 

A
C 3 

5 
3 

5 
A 

C 
3
5
 

3 
C

2 
5

1 
5

A 
5 

1 
5

1 
5

20 20 1
0 25 15 15 25 20 20 25
 

25
 

35
 

1 
5 

<
5

<
5 <
5

<
5 5

1 
5

1
0 1 
5 5

N N N N N

1 
.0 N 

1 
.2 N 

2
.0

2
0

2
0
 N

1
0
 

2
0
 

1
0 2
0
 N

20
 

20

N
 N
 

N
 

N
 

N N
 

N
 

N
 

N N N
 

N

<
.0

5
 

N
 

N N
 N
 

N
 

N
 N N
 N
 

N

5
4
0

.8

81
 

M 
H

I)
 A

d
 A

 
81

 M
H

O
; 

o
d
 

8
1
K

H
O

A
9
A

 

8
1
 M

H
O

 5
U

A
 

8
1
M

H
0
5
U

C

25 5 
3

is 
5

6 
b 

A 
5

1 
5

20 1
0 5

1
0

N N N N 
<

.0
5



OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
N. O fl N. I*- N. o «  VA o IA O «  O m O N. VA IA O N. O LA o «  «  rvj ^- *"| O «  |v- N- VA I*- O «/> o VA ro »  O O <NJ « 

«- T- V »- »- V »- (M ,-,_,_ V 'NJ V T- «-    »-

O ii H Z Z ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ

ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ

  ZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ ZZZZZ Z Z Z Z Z ZZZZZ

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
f^- N. O O r>- N. O VA O O O O O N. O N.N.OOO N. N. o LA O IA vA IA O O o O (^- O cA LA LA VA o O o O O O ̂

  OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
»-  OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
o VA LA N. VA IA IA VA KI VA LA LA f^- in IA LA r-- f> p- fv- IA f> IA *"i IA KI N. »vi r\j LA IA IA i/> IA *"i IA LA LA N. IA LA 
a. </> ..... ..... ..... ....  ..... ..... ..... .....
i

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO 
  f  O O O U"»U"\OOO OOO<NJO »  ^-OOO OOOOO ou"<U"iO<Nj OOr-flO OOfVJOO O">OOO

000-30 oaooo ooooa ooooo ODODO 00300 ooooo 0000-3 ooooo
ooooo oaooo ooooo ooooo ooooo oou->oo ooooo ooooo ooooo
»  .  vr> T  «    fNjO^-f^i rorvjrvjrvj^ ry «  r^ fO ro f\jt*"ir\jir>^- O "~ r- "  rvj roi^ir-fMKi f\»r\jr\j«Mf\j KI T  «  vr> ro

OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO
ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo

ooooo

O-OOO^o aOoOaOoOcO ^ N. N- oo N- r^N-N-N-N.

O O O D O OOOOO O O O «- -- ,-,-.- i- ,- ,-,_,_,_ o OOOOO OOOOO i-»-«--- T- o  -«- -  
ooooo -o o o -o o o -o -o o -o ooo-o-o o o o o *J o-o-oo-o -ooooo o-o-oo-o ooooo

ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo ooooo
XXXXX XXX^X XXXXX XXXXX XXXXX I VI (/I i/l /I 1/5COVICOCO COIOCOCOC^ r/lv/lt/JcO'^l

^-« i  »  r  r~    ^  t  <      t  r- r~ r- r- r~ t  «  ^  t  «  «  t  ^  ^~ r  ^  ^ «« ^ ^ r- ^  T  t  ^ ̂  T  ^  t  ^~ r~ r- r~ f

OO oO ^O CO uO CO ^O CO CO CO OO oo oo OO CO OO oo CO CO CO ^O ^ ̂O oo CO CO CO oo CO PO OO ̂ O oo 30 oo 00 TO CO no 00 vXI IJO 3O OO PO

432



T
a
b
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
ro

c
*
 

s
a
m

p
le

s
/ 

C
h
u
y
a
c
h
 

N
a
ti
o
n
a
l 

F
o
re

s
t*

 
A

I 
a
s
k
a
--

c
o
n
ti
n
u
e
o

S
j 

m
p 

le
d 

d-
 s

6 
1 

M
 H

 0
 3

 1
 A

3 
1 

M 
h 

3 
5 

1 
1>

81
 M

H
O

S
 1

E
a 

i M
HO

 5
<:H

3 
1 

M 
H 

0 
5 

^ 
d

3
1
M

H
J5

3
A

81
 M

 H
 0

 5
 3

 d
8 

1 
M 

rt 
0 

5 
<, 

C
3 

1 
M 

H 
0 

5 
9 

A
8 

1 
M 

H 
0 

5 
v 

o

8 
1 

M 
rt 

0 
o 

1 
A

8 
1 

M 
H 

0 
o 

1 d
8 

1 
M 

H 
0 

6 
3 

A
8 

1 
M 

H 
0 

o 
5 

d
8

1
M

H
0

6
0

A

S
lM

h
O

o
o
o

8
1

M
ri
0

6
o

C
8

lM
h

0
6

7
A

81
 N

rt
O

tt
A

8 
1 

M
h
U

cf
lo

£
j 

8
1

M
H

0
8

0
A

r
»
 

S
U

in
O

d
O

d
 

^
 

8 
1 

H 
H 

0 
8 

1 
A

3 
1 

M
 h

 0
 o

 1
 b

8
1
K

H
0
6
7
B

3 
1 

M 
rt 

0 
9 

1 
d

31
 N

S
0
0
7
E

81
 N

S
01

 5
A

31
 N

S
0

2
2

A
81

 N
 S

0^
.7

C

31
 N

 S
0
*.

9
d

81
 N

S
O

A
9C

81
 N

 S
O

 5
1 

A
31

 r
j$

0
 5

2B
81

 N
S

G
5
3
A

81
 M

S
0
5
4
A

81
 H

S
Q

5
4
d

81
 N

S
0
5
6
A

81
 N

S
0

5
o

A
31

 f
JS

0
7

0
A

8
1

N
S

0
7

1
B

(5
1 

f J 
S 

0 
(i 

1 
A

81
 N

 S
 .1

 a
 1

 d
81

 N
S

0
8
2
6

81
 N

S
0
6
6
A

70
U

1 
/O

O
G

1 
/O

O
O

1
/0

0
0

1 
/U

O
G

1 
/O

JO
1 

/O
O

O
2
0
0

7
0

0
7
0
0

1 
/O

O
O

1
/5

0
0

7
0

0
1 

/O
O

O
2
0
0

1
/5

0
0

7
0
0

7
0
0

7
0
0

1 
/u

O
O

1 
/5

0
0

2
/O

O
G

 
1

/5
0

0
1
/5

0
0

2
0
0

2
0

7
0
0

5
0

0
1 

/G
O

O
1 

/G
O

O

1
/5

0
0

1 
/5

0
0

7
0
0

5
0

0
1 
/5

0
0

1 
/5

0
0

1 
/5

0
0

1 
/O

O
O

1 
/C

u
O

7
0

0

7
0
0

7
0

0
7

0
0

1 
/O

O
O

3
0
0

1
.0

1
.0

1 
.0

1 
.3

1 
.0

1
.0

1
.0 N

1
.0

1
.0

1 
.0

1
.0

1 
.0

1 
.0

1
.0

1
.0

1
.0

1 
.0

1
.0

1 
.0

1
.L

,
1

.0
 

1
.0

1 
.0

3
.0 N

2
.0

1 
.0

1 
.0

1 
.0

1
.0

1
.0

1 
.0

1 
.0

3
.0

1 
.0 N 1 
.0

1
.0

1 
.0

1
.0

1
.0

2
.0

2
.0

1
.0

d 
i 
- 

pp
m

 
s

N N N

C 
d
-
p
p
m

S

N N (J N N N N N N N N N N N N N N N u N N N N N tt N N N N N N N N N N N N N N N N N N N N

C
o
-
p
p
m

s

20 10 50 20 20 15 15 5C 2
0 30 20 30 20 20 30 20 15 3D 30 20 30 30 20 20 20 70 1 
5

20 20 30 30 50 2G 20 30 15 15 15 30 20 20 15 15 15 20

C 
r-

p
p
m

 
s

2
0
0

1 
5
0

2
0
0

1 
50

1 
5
0

1 
5
0

2
0
0

2
0
0

1
0

0
2
0
0

1 
5

0
2
0
0

1
0
0

2
0
0

2
0
0

2
0
0

1 
00

2
0
0

2
0
0

2
0
0

1 
5

0
2
0
0

1 
50

3
0
0

1 
5
0

5
0
0 30 50

1
0

0
2
0
0

2
0
0

2
0
0

1
5

0
1 

5
0

2
0
0

2
0
0

7
0
0

2
0
0

1 
50

3
0
0

1 
5
0

1 
50

1
5

0
3
0
0

2
0
0

C 
u

- 
pp

m
s

30 30 30 30 30 30
1

0
0 30 30

1
0

0 30 50 30 50 30 50 30 30 30 70 2
0

' 
30 20 50

2
0
0 30 1
5 50 30 50 20

1
5

0 30 30
1

0
0 30 30 30 50 30 30 30 50 30
5

L
a
-
 p
pm

s

20
N N

20 20

N N N N
20 20 20 20 20
N

20
N

20 20
N

20 20
N N N N N N

20
N

20 20 20
N

20

N N N N N N N
20 20

10
0

M
o
-
p
p
m

s

N N 5 N N N
70
N N N N N N N N N N N 7 N N N N N N N N N N N N N N N N N N Nl N N N N N N N

N
b
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

N 
i-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

5
0 50

10
0 70 70 50 30 50 50

10
0 70 70 50

10
0

10
0 70 50

10
0

10
0

10
0 70 70 70

10
0 70

10
0 20 50 50 10
0

10
0

10
0 70 30

10
0

15
0

15
0 70

10
0 70 50 70 50

10
0 70



T
a
b
l
e
 
II

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo
r 

r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
y
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
 
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

d 
1 

,1 
h 

0 
5 

1 
A 

a 
1 

M 
H 

0 
5 

1 
d 

81
 /

1H
 0

5
1

 E
 

81
 M

U
0
5
2
A

 
8 

1 
M 

H 
U 

5 
2 

b

8 
1 

M 
H 

0 
b 

3 
A 

t,
1

M
li
0

5
3

d
 

8 
1 

H 
H 

0 
b 

A 
C 

81
 M

H
0
5
9
A

 
b

1
M

H
0

5
9

d

81
 M

H
O

o
l 

A 
81

 M
H

O
o
lb

 
8

1
M

H
0

6
3

A
 

8
1
M

H
0
6
5
B

8 
1 

M 
H 

0 
6 

o 
d 

b 
1 

M 
H 

J 
6 

O 
C 

81
 M

H
U

o
7

A
 

8 
1 

M 
h 

0 
0 

6 
A 

81
 M

H
U

o
o

b

8
ir
ih

O
b
u
A

 
& 

1 
M 

H 
U 

6 
u 

d 
8
1
M

H
O

K
1
 A

 
8 

1 
M 

H 
0 

o 
1 

D 
81

 H
h

O
b

7
d

E
1 

M
H

U
91

c3
 

8
1

N
S

O
C

7
E

 
8 

1 
M 

S 
0 

1 
5 

A 
81

 N
S

U
2
2
A

 
8 

1 
N 

S 
0 

A 
7 

C

d 
1 

N 
S 

0 
A 

9 
b 

81
 N

S
C

4
9

C
 

81
 N

 S
O

 5
1 

A 
ti
l;
J
S

O
b
2
B

 
8

1
N

S
0

5
3

A

b 
1 

N 
S 

U 
5 

A 
A 

81
 N

 5
0
 5

4
 b

 
81

 N
S

0
5

6
A

 
81

 N
S

O
b

d
A

 
81

 U
5
0
7
U

A

b
!N

S
G

7
1
b
 

81
 N

S
O

b
! 

A 
81

 N
S

0
8
1
b
 

b
! 

N
S

0
8

2
B

 
b

lN
S

O
b

&
A

P
o
- 

pp
.n

 
s

2
0 20 1
0

5
0 20 20 7
0 N

20
 

50 30
 

50
 

30
 

30
 

iO

1
0
0
 

1
0

 
1

0
 

2
0

 
bO 3

0
 

bO
 

2
0
 

7
0

 
1

0 N
1

0
 

15
 

2
0

 
5

0 30 50 1
0 20 20 30 30 20 30 1
0 30 20 50 30 30

S
b
-p

p
m

 
s

N N N

S 
c
-p

p
m

 
s

20 1
5 30 1 
5

15 1 
5

30 50 1
5 30 1
5

2
0

2
0

3
0 20 30 1
5

30 30 30 20 30 1
5

30 1
5

5
0

1
5

1
0

1
5 30 20 30 20 20 30 1 
5

1
5

3
0 20 1
5 20 20 20 15 20

S
n

-p
p

m
 

s
S 

r 
- 

p 
p 

in 
s

5
0
0
 

3
0
0
 

1 
/O

O
O

 
5
0
0
 

5
0
0

5
0
0

3
0
0

2
0
0

5
0
0

7
0
0

7
0
0

7
0
0

7
0
0

2
0
0

5
0
0

2
0
0

2
0
0

7
0
0

7
0
0

5
0
0

7
0
0

3
0
0

7
0
0

. 
5
0
0

5
0
0

3
0

0
 

5
0

0
 

2
0
U

 
7

0
0

 
2
0
0

7
0
0

2
0
0

3
0
0

5
0
0

2
0
0

3
0
0

3
0
0

2
0
0

3
0
0

7
0
0

5
0
0

1 
0
0

1 
0
0

5
0
0

5
0
0

V
-p

p
m

 
s

20
0

20
0

20
0

20
0

1 
5

0

20
0

30
0

30
0

20
0

20
0

2
0
0

30
0

30
0

20
0

20
0

30
0

20
0

30
0

1
5

0
1
5
0

20
0

3
0
0

20
0

20
0

30
0

5
0
0

1
0
0

1
0
0

20
0

30
0

15
0

30
0

20
0

30
0

20
0

30
0

30
0

50
0

20
0

20
0

20
0

30
0

30
0

20
0

20
0

pp
rn

S

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

V
-
p
p
m

S

20 30 30 30 30 3
0 30 15 20 50 30 50 30 50 30 50 30 30 30 50 20 30 20 30 30 70 20 20 30 30 30 50 30 20 30 20 2
0

20 30 20 30 30 30 30 30

Z 
n
-p

p
m

 
s

Z 
r-

p
p

m
s

N N N N N N N N N
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N N N N N N

<
2
0
0

<
2
0
0

<
2
0
0

<
2
0
0 N N N N

2
0
0 N

<
2
0
0 N N

2
0
0 N N

<
2
0
0 N N N N N N N

2
0
0

15
0

10
0

15
0

20
0

15
0

20
0 N

20
0

20
0

20
0

20
0

20
0

20
0

15
0

30
0

15
0

20
0

30
0

20
0

15
0

20
0

10
0

20
0

20
U

15
0 70 50

20
0

20
0

20
0

20
0

20
0

20
0

15
0

50
0

1 
50

20
0

20
0

10
0

20
0

20
0

15
0

30
0

20
0

T
h
-p

p
m

S

N N N
 

N N N N
 

N
 

N N N N N N N N
 

N N
 

N
 

N N
 

N
 N N
 

N N
 N N N N N N N N N N N N N N N N
 

N
 

N
 N



T
a
b
le

 
I
I
I
.
 

C
h

e
m

ic
a

l 
d
a
ta

 
fo

r 
ro

c
k
 

s
a

m
p

le
s
* 

C
h

u
g

a
c
h

 
N

a
ti
o

n
a

l 
F

o
re

s
t/

 
A 

la
s
k
a
--

c
o
n
ti
n
u
e
d

S
a
m

p
le

C 
u

-p
p

 m
3
 a

P
b

-p
p

m
 

a 
d

Z
n
- 

p
p

 n
i 

a
a

S
b
-p

p
m

 
a

a
A 

s
-p

p
m

 
c 

m
E

Q
U

IV
 

U
A

u
-p

p
m

 
a

a
A

s
-p

p
m

 
aa

C 
d
-p

p
m

 
aa

8
1

M
H

U
5

1
A

 
o 

1 
M 

H 
0 

5 
1 

d 
61

 M
M

 0
3

1
 E

 
81

 M
 H

 0
 5

 2.
 A

 
8

1
M

H
G

5
2

d

1 
5 

2C
 

3C 2 
5

2 
5

1
0

1 
0

1
0

20 1
0

8
0

8
5

7
0

6
5

6
5

1 
.2

0
 

N .0
5

N N

81
 M

H
0
5
3
A

 
81

 N
,H

0
5
3
b
 

8
1
M

n
O

b
4
C

 
&

1
M

H
0

5
9

A
 

8
1
M

H
0
5
9
a

2C
 

1 
1 

C 
3 

5 
2C

 
6C

1 
0

2
0 1
0

15 1 
5

6
0

8
0

1
0

8
5

1 
2
0

N .0
5

N N N

81
 M

 H
 0

 6
1 

A 
8

1
M

H
0

6
lb

 
81

 M
 h

 0
 0

 5
 A

 
81

 M
H

U
6
5
tl 

8
1
M

H
0
6
o
A

1 
5 

4C
 

2C
 

5C
 

3C

5
1
0 5

20 1 
5

8
0

1
1

0
8
0

1 
0
0

8
5

CO Cr
t

3
1

H
M

O
c6

d
 

61
 M

H
0
6
6
C

 
31

 M
 H

 0
 o

 7
 A

 
61

 M
 H

 0
 o

 6
 A

 
8

lM
ri
0

6
3

d

8
1

M
ri
O

o
U

A
 

8
1
M

h
G

o
O

d
 

8 
1 

M 
H 

0 
3 

1 
A 

8
1

M
ri
O

b
l6

 
0
1
M

rl
0
8
7
6

50 2 
5

3 
5 

3 
5 

6C 1 
C 

3
5
 

1 
5 

4 
5

1 
LC

4
5 1
0

1
0

1 
5

25 20 30 20 35 1 
5

9
0 7
0

8
5

9
0

9
0 55 8
5

6
5 80 6
5

8
1
H

H
0
9
1
o
 

ti
lN

S
0
0
7
E

 
3
1
N

S
0
1
5
A

 
8 

1 
f J 

S 
J 
i 
t 

A 
A

1 
N 

S 
0 

4 
7 

C

3C 2 
5 

3C
1 

5
25

5
8

5
11

 5 7
0

1
2

0

15
.2

3
1
N

S
0
4
9
U

 
8
1
N

S
0
4
9
C

 
31

 N
 S

 0
 5

 1 
A 

8
1
N

S
0
5
2
B

 
3
1
N

S
0
5
3
A

1 
C 

9C
 

1 
5 

3 
5 

8C

1
0

1
0 15 1 
0

1
0

5
5

7
5

7
0

6
0

1 
1
0

81
 f

 J 
S 

0 
5 

4 
A 

3
1

N
S

0
5

4
6

 
81

N
S

O
 5

6A
 

3
1

N
S

0
3

3
A

 
8
1
N

S
O

/O
A

2L
 

2 
5

4C 2U

20 20 20 25 20

3
0

6
0

9
5

1
1

0 55

81
 N

S
0
7
1
d
 

tt
lN

S
O

a
iA

 
8

1
N

S
Q

6
1

8
 

8
lN

S
0
8
2
b
 

8
1

N
S

0
3

6
A

3C
 

35
 

6 
i 

2 
5 

<
5

1 
5

1 
0

20 1 
5

15

9
0

9
5 85 6
0 1 
5



OOOOOOCrOo O.OOOOOCOO OC CO Cc {X OO O0 ft. »- Ou CO (XC^OOO-tX O- CX OO OO OO CO O. C» (XOO OO CO OO (X CO OC CO OO <X CO
rsjnjrursjf^ t\, r\j r\j t\j t\j r\* r\> r\> t\j r\j rvj f\> f\j rx> rv rv r\j rvj r\j r\j r\> ro r\j fw i\j rvj r\> rv» rvj fw r\> r\j r\> r\> r\> t\j r\j r\j       *
2- 2 2 2 2 2 I* 2 2 3 22223 2. 2 :£ 2 2 22:332 2 2 o o o ocrooo OOOOO OOO^Z
e/> a: x i x x z x = x a x 2 x 2 x 3 z =. T x z z 3. 3 z x c c_ c ccccc ccccc: cccuioo
O   - _*-» _.   _._._ _._.__. c_ OCOC.O C.OOC3O C-Orx-   -  _._.-»_.-  _.->_._._. _._._.Co

oo-o-r>o- o-oO'O-o- o-ooc>o- oo-oo-o- oo-oo-o- o-o-oo-O' o-o-o-o-o o-oo-o-rx
COOOCT OCCJ-"-- ->-»OC-' _ ._. . . - _.- _,_» C3OOC-    _._.  »C-O O -           

oc-o>c.ooc

i-^OIV-O >OO^O01^. c-^v-nv^oo

  » i o ru f^ (\jrur\ji\jf\, f\jL~rurufVJ   >   »   » to   »

OOOOO 
COCOC-i OOOOO OOOOO OOOOO OOOOO COCOO OOOOO v/iOOOO OOOOO

 A -^ r\>ru

C-^COO OOUiO>-n OCCOC; COOCTfV wn O u. wn CT l^ir^i/, OO -M->J-M-vJ-M COOC-Ui wnO-NJtTC:
oococ1 ccoco ccoc-c ocooc- c-. c. o c c ooooc ercooc u>oooc oocoo

(JiOOOO OOOOO OOOOO OOOOt" OOOo^n O-^OOO OOOOO uiOOOO OOOOO

OOOOO OOOO^/» >JiOO>Ji>-n Ov^Ov^*^1 f\jOOOO OOOOO 
OOOOO OC-OOO OOOOO OOOOO OOOCO OOOOO OOOOO OOOOO OOOOO

ggggg ggggg ggggg ggggg ggggg g^ggg ggggg ggggg ggggg

I
Vt X3

A A A A A -O V>
    Z Z Z Z Z Z Z Z Z Z Z Z* Z     Z' Z   Z Z Z T3 * 
^^ sji in v/i v/i in 3a»

z z z zz z z z z z z z z zz z z z z z z z z z z z z z zz z z z zz z z z z

 o 
z z z z z z z z z z z z z z z z z zz z z z zz -z.zz.zz 3

A A
r\> ^ <«*  ^  » 

mOO«^iO OCOOO OOOOO OOOOO OO\^>OO OOOCO OOOOO OOOOO



II
I.

 
C
h
e
m
i
c
a
l
 
D
a
t
a
 
fo

r 
r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
AI

 a
s
k
a
-
-
c
o
n
t
i
n
u
e
a

S
a
m
p
l
e

d
d
-
i
 

S

0 
e-

CO

31
 N

S
O

&
7
A

81
 N

S
O

d
9
B

8
2

 t
/0

1
 O

O
u

8
2
0
0
1
 1

 3
0

8
2
D

U
1
1
 5

A

fc
2
D

U
l1

5
o

8
2

 D
u
1
 2

8
A

8
2
D

0
1
 2

V
A

8
2
o
o
U

t;
c

8
2
D

0
1
 7

0
C

8
2
D

U
1
 7

3
6

8
2
0
0
1
 
7

4
A

8
2
 D

U
1 

i-
5
A

8
2
 D

0
1
 b

o
A

8
2
D

0
1
 t

>8
A

S
2

D
0

1
6

9
A

8
2

D
U

1
 9

1 
A

8
2

0
0

2
0

1
 A

&
2

M
H

0
1

0
0

8
2

N
H

0
1

0
C

£
2
M

H
O

o
5
A

&
2

M
H

O
C

O
A

6
2
M

H
O

o
o
B

8 
2 

M 
H 

0 
1 

6 
C

8
2

M
H

0
6

9
A

8
2
M

H
O

o
9
C

E
2

M
H

0
7

0
A

8
2

K
H

0
7

1
A

8
2

M
H

0
7

2
A

8
2

M
H

O
V

A
A

8
2

M
H

O
V

5
A

8
2

N
M

1
 0

6
b

8
2
M

H
1
 1

 2
A

82
N

, 
h
i 

2
6

A
8 

2 
M

 H
 1

 d
. 7

 A

8
2
N

H
1
2
J
A

8 
c 

M
 H

 1
 ^

 0
 A

tt 
2 

N 
h 

1 
3 

1 
A

8
2

M
H

1
 3

1
B

fa
2
M

H
l 

3
2

A

8
2

M
H

1
 3

3
A

8
2
M

H
1
 3

A
A

8
2
M

H
1
 3

A
rj

6
2

M
H

1
 3

5
A

8
2

f4
S

0
0

5
A

Z
/O

J
O

1 
/5

0
0

3
0
0

5
0

0
3
0
0

7
3
0

7
0
0

5
0
0

1 
,0

0
0

1
0
0

5
0
0

5
0

0
3
0
0

5
0

0
7
0
0

7
0

0
5
0
0

5
0
0

7
0
0

7
0
0

2
0

0
5
0
0

5
0

0
5
0
0

5
0

0

5
0
0

3
0
0

3
0

0
3
0
0

7
0
0

7
0
0

3
0
0

1 
/G

O
O

5
0
0

3
0
0

5
0
0

5
0
0

5
0
0

7
0
0

5
0
0

5
u
O

5
0
0

1 
/C

O
O

7
0
0

3
0

0

1
.0

1 
.0

1
.0

1 
.0

1 
.0

1
.0

1 
.0

1 
.0

1
.0 M

1
.5

1
.0

1
.0

1 
.5

1 
.0

1 
.0

1
. 

5
1
.0

1
.0

1
.5

1 
.0

1 
.0

1
.0

1 
.5

1 
. 

b

2
.0

1 
.0

1
.5

1
.5

1
.0

1
.0

1
.0

2
.0

2
.0

1
.5

1
.0

1
.5

2
.0

1 
.0

1 
.5

2
.0

1 
.5

1 
.u

2
.0

1 
.5

B
i
 
p
p
m
 

S
C 
d
-
p
p
m

s

N N N U N N N N N N N N N N N N N N N N N M N N r< N N N N N N N N N N N N N N N iM N N fj fj

C
o
-
p
p
m

s

20 3
0 1 
5 7

1 
5

1 
5

2
0 15
5 N

<5
N

10 <5 10 1 
5

10
7 7

1 
5

10 1 
5

1 
5

1 
0

1 
0

10 20 1 
5

15 1 
5

1 
5 7

10 1 
0

10 10 10 1 
5

10 10 10 10 10 10
N

C
r
-
p
p
m

s

1
5
0

2
0
0 50 70 70

1 
00 70 50 70
N

3
0 30 20 50 30 30 30 15 20 50 70 70 70 70 70 70 70 70 50 70 70 50 30 30 3
0 50 30 70 30 30 30 50 50 30

. 
50

C 
u
-
p
p
m

S

30
10

0 2
0 20 20

1
0
0
 

3
0
 

20
 

50
 

<5 20
7

15 30 10 15
 

15
 

<5
5

20 20 30 2
0 50 20 20 20 15 15 20 15 30

10
0 7 5

10 <5 10
7 7 7

20 20 10 20

L
a
-
 p
p
m

s

20 20 50 50
N

30
N N N N N N N N N

<
2
0 N N N N N N N N N N N N N N

<2
0 N

<
2
0 N N N N N N N N

<
2
0 N N N

M
o
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N N
1
0 N N N N N N N N N N N N N N N N N N N N N

N
D
-
p
p
m

S

N N N N N N N N N N N N N N N N N N N N N N ,M N N N N N N N N N N N N N N N N N N N N N N

N 
i
-
p
p
m
 

s

1
0
0

1
0
0 3
0 10 50 50
 

50
 

50
 

70
 N

10
5

15 15 20 20 15 10 10 20 30 2
0 30 20 30 50 50 50 50 30 50 10 20 1 
5

20 30 20 30 2
0 20 20 30 20 20 2
0



T
a
L
le

 
I
I
I
.
 

C
h
e
m

ic
a
l 

d
a

ta
 

fo
r 

ro
c
k
 

s
a
m

p
le

s
/ 

C
h
u
^
a
c
h
 

N
a
ti
o
n
a
l 

F
o

re
s
t*

 
A 

I 
a

s
k
a

--
c
o

n
ti
n

u
e

d

CO

S 
.1 

M 
p 

I 
e

8 
1 

r; 
S 

u 
a 

7 
A 

6 
1 

fi 
S 

0 
0 

V 
6 

8
^
U

1
 G

06
 

8
2

D
U

1
 1

 i
o
 

8
2
D

U
1
1
 5

A

8
2
0
U

1
 1

 3
o 

3
2

D
U

1
 ^

o
A

 
3

2
D

U
1

 2
9
A

 
82

 D
U

1 
<,

<K
 

8
2

0
J
1

 /
O

O

3
2

D
U

1
7

 J
U

 
8

2
D

U
1

 7
4A

 
8

2
 D

U
1 

o
iA

 
3

2
D

J
H

6
A

 
8

2
D

U
1

 .
irf

A

S
2D

U
1 

B
9A

 
8

2
i)
d

1
9

1
 A

 
8
2
D

U
2
3
1
 A

 
3
2
 M

H
O

 1
 O

B 
3 

2 
M 

h 
0 

1 
0 

C

3 
2 

M 
H 

0 
o 

3 
A 

3
2
M

H
0
6
o
A

 
3

2
fi
H

0
6

o
o

 
8

2
M

H
0

6
6

C
 

8
2
M

H
0
6
9
A

P 
D

- S

8
2

M
H

3
7

JA
 

3 
2 

H 
H 

0 
7 

1 
A 

8
2
M

H
0
7
2
A

 
8

2
M

H
0

9
4

A

8
2
M

H
O

V
5
A

 
8
2
M

H
lO

o
d
 

8 
2 

M 
H 

1 
1 

2 
A 

8
2

M
H

1
 2

6
A

 
8
2
M

H
1
2
7
A

8
2

M
H

1
 2

S
A

 
8

2
M

H
1

 3
G

A
 

3
2

M
H

1
 3

1 
A 

8 
2 

M 
H 

1 
3 

1 B
 

3
2

M
ri
1

 3
2 

A

8
2

K
 r

il
 3

3A
 

3
2

M
H

1
 3

4A
 

3
2

M
H

1
 3

<,
b 

8
2

H
M

1
 3

5A
 

8
2

fJ
b

G
U

5
A

5
0
 

JO
 

2
0

 
5

0
 

2U 70
 

2U
 

2
0

1 
5

10 10 1
0

10 15 10 10 N
20 2U

 
15 2U 2
0
 

1u
 

1C
 

1U
 

2
0

20 20 20 20 1 
5 

1
0
 

2U
 

10
 

2
0 10 15 1 
5

1 
5

S
b

-p
p

m
 

s
b

e
-p

p
m

 
s

20 30 15 15 15 15 15 10 1
0 N

1
0

1
0 7 15 10 10 1
0 7 7

10 10 15 15 15 15 15 15 10 10 1
0 10 10 10 1
0

1
0 10 10 15
7

10 10 10 10
7

15

5 
n
-p

p
m

S
i 
 p

pm
s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

7
0
0

7
0
0

2
0
0

2
0
0

30
0

2
0
0

2
C
O

3
0
0

3
0
0 N

5
0
0

3
0
0

2
0
0

1
0
0

3
0
0

50
0

3
0
0

2
0
0

0
0
0

<
1
C
O

1
5
0

1 
50

3
C
O

2
0
0

2
0
0 N

2
0
0

2
C
O

2
0
0

2
0
0

3
0
0

1
0
0

5
0
0

5
0
0

3
0
0

3
0
0

5
0
0

3
0
0

3
0
0

5
0
0

5
0
0

3
0
0

2
0
0

3
0
0

1
0
0

V
-p

p
m

 
s

2
0
0

30
0

1
0
0

1
0
0

10
0

2
0
0

1 
50

10
0

10
0 1
0

1
0
0 70 70

10
0 70 7
0

1
0
0 5
0

7
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0

0
1

0
0

10
0

1
0
0

1
0
0

1
0
0

1
0

0 7
0

7
0

10
0 70

1
5

0
7
0

1
0

0 7
0
 

1 
CO

 
1
0
0
 

1
0

0
 

1 
5
0

W
-
p
p
m

s

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

Y
-
p
p
m

S

30 50 20 20 1 
5

2
0

2
0

20 1 
5 N

15 15 10 20 1 
5

10 10 10 10 20 20 20 20 20 15 20 15 20 15 15 1 
5

1 
5

20 1 
5

15 10 1 
5

20 1 
5

15 1 
5

20 15 15 20

Z 
n
-p

p
m

 
s

Z 
r-

p
p
m

s

N N N N N

<
2
0
0 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

<
2
0
0 N N N N N N N

2
0
0

20
0

10
0

20
0

10
0 70 70

10
0 70 10 50 50 30 50 50 30 50 50 50 70 50 70 50 50

10
0 70 70 50 50 70 50 70 50

1 
UU 70 70 70 70 70 50 50 70 5U 50 70

T 
h
-p

p
m

 
s

N N N N N N N N
 N N N N N N N N N N
 

N
 

N N N N N N N N
 

N N N N
 

N N
 N
 N N N N
 

N N N
 

N
 N N N



T
a
b
l
e
 
I
I
I
.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
f
o
r
 
r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
AI

 a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

u
-
p
p
 m

d 
4

P
b
-
p

a 
a

Z
n
-
p
p
m
 

a
a

S
b
-
p
p
m
 

aa
A
s
-
p
p
m
 

C
m

E
Q
U
I
V
 
U

A
u
-
p
p
m

A 
s
-
p
p
m
 

aa
C
d
-
p
p
m
 

aa

81
 N

S
u

d
7

A
 

81
 I

JS
0
3
9
8

1 
5 

6C
1 

5
1
0

CO

8
2
U
U
1
 1
3G
 

8
2
D
U
1
 1
5A

3
2
D
U
1
 1
5J

 
8
2
D
U
1
 2
8
A
 

S
2
D
U
1
 2
9A
 

82
 J
Ul
 4
iC
 

8
2
D
U
1
 7
3C

6
2
D
U
1
 f

!>
B 

8
2
D
U
1
 7
4
A
 

8
2
D
J
1
8
5
A
 

8
2
D
U
1
 3
6
A
 

8
2
D
U
1
 8
8
A

8
2
D
U
1
&
9
A
 

S
2
D
U
1
9
1
A
 

3
2
D
U
2
U
1
A
 

8
2
M
H
0
1
0
B
 

8 
2 
M 
H 
0 

1 
o 
C

8 
2 
M 
H 
U 
o 
5 
A 

J
2
M
n
G
c
6
A
 

8
2
M
n
O
o
o
b
 

8
2
H
H
O
o
o
t
 

8
2
M
H
O
o
9
A

8
2
M
H
O
o
9
C
 

d
2
M
h
0
7
U
A
 

8
2
M
H
D
7
1
 A
 

8
2
N
H
0
7
2
A
 

8
2
M
H
0
9
4
A

8
2
M
H
U
9
5
A
 

8
2
M
U
1
 L
6
b
 

8
2
M
H
1
 1

 2
 A
 

8
2
M
H
1
 2
6
A
 

8 
2 
M 
H 

1 
2 
7 
A

8
2
N

H
1
 2

8A
 

82
M

H
1 

3U
A

 
82

M
K

1 
J
l 

A 
8
2
M

ri
1
 3

1L
3 

82
M

H
1 

32
A

7
0

 
9

5
 

o
5

 
4

0
 

3
0

1 
2C

 
8

0
 

7
0
 

4
5
 

<
5 40 35 6
5 75 6
0

6
0

6
5

6
5

4
0

6
0

7
0

7
0

7
5

6
0 7
0

6
0

8
0

7
5 7
0

7
0

7
0

7
0

6
5 55 5
0

5
5

5
5

1 
2
0

6
0 5
5

2
.0 N

 
N

 N N N N
 

N
 

N

<
2
.U

 
3

.0

<
2
.0

 
3
.0 N 

<
2
.0 N

3
6
.0

 
N N

8
.0

 
N N N

 
N

 N
 

N N
 

N
 

N
 

N
 

N

.1
5

<
.0

5
 

N N N N N

2
0

1
0 20 20 1
0

15 6
0 5 5

10
5

30 10

N N
<5

 
<5

N

1
0 15 10
5

1
0

45
 

1
0
 

10
 

<5
5 N N

1
0
 

N
 

N 5 N N N N

.2 N
 

N N
 

N
 

N N
 .1 .6

 
.2

 
.2

 
.2

 
.2 .3

 
.1

 
.4 N N N
 .1 N N N N N
 

N
 N N N .1 .3 .3 .1 .2

 
.2

 
.2

 
.1

 
.3

8
2
;i
ti
1
 3

3A
 

8
2
K

H
1
3
4
A

 
8

2
M

H
1

3
4

u
 

8
2
M

H
1
3
5
A

5
5

6
5 5
5

4
0

8
0

.2
 

.2
 

.2
 

.1



T
a
c
l
e
 
II
I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 

fo
r 

r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
*
 
A
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
d

S
a
m
p
l
e

La
 t
 i

 t
uU
e

L
o
n
g
 i 
tu
de

8 
2 

N 
S

O
O

oA
ti2

fJ
S

G
U

i3
A

S
2

rj
b

0
0

9
A

8
2
N

S
0
1
0
A

8
2
N

S
0
1
 1

 A

8
2
tJ

o
0
2
o
A

8
2

N
jQ

<
i/
B

8
2
N

S
0
4
7
A

8
2
N

S
0
4
S

A
8

2
N

S
0

5
5

A

8
2

N
S

0
5

6
U

8
2
N

S
0
5
7
A

82
 N

S
O

S
8A

8
2
N

S
0
5
9
U

8
2
N

S
0
7
6
A

8
2

N
S

0
7

7
A

8
2

N
S

0
8

3
A

3
2

fJ
S

0
8

3
b

8
2

t,
S

O
v
u

A
8
2
N

S
0
9
5
A

8
2
 N

S
0
9
B

A
8

2
N

S
1

0
6

A
S

2
N

S
1

U
9

A
6

2
N

S
1

 1
8A

8
2

N
S

U
9

A

8
2

N
S

1
4

0
A

8
2

N
S

1
 4

7
A

8
2
N

S
U

8
A

8
2

H
S

1
 5

0
A

8
2

N
S

 l
u
O

A

6U 6
0

6
0

6
0

6
0 60 6
0

6
0

6
0

61 61 61 61 61 61 01 6
0

6
0

61 61 0
1 6
0

6
0

6
0

61 61 6U 6
0

6
0

oO

5
5

5
2 5
5

5
7

5
o

51 51 5
9 5
9 1 a 2
7 1 
4

1 
5

1
2 6 7

4
0

4
0

1
6 a 7

5
5

5
6

5
7 0 1

5 
o

5
d 59 59

25
6

2
5 1 
6 5

14 31 42
0

54 30 30 2
0

3
0 ^

22 12 12 52 34 2
9 5
7 43 33 5o 1 
7 o

21 1
3 12

1 
4
6

1
 
<

4
6

1
4
6

1
4

o
1
4
6

14
5

1
4
5

1
4
5

1
4
5

1
4
6

1
4

6
1 

4
6

1
4
6

1 
4

6
1
4
7

1
4

7
1
4
9

1
4

9
1
4
7

1
4

7

1
4
7

1
4
6

1
4
6

1
4
6

1
4
4

1
4
4

1
4
5

1 
44

1 
44

1
4

5

1 
1

1 
0 5

12
9

3
3

3
6

34 38 41 4
2 51 41 4
7 21 22 19 1
9

3
0 5
9

1
0

19 1 
2

28 3
8

4
8 11 53 54 2
5

56 1o 2
8 1f
c

2
4 1
0 11 25 14 44 32 3o 2
2 11 55 4
8

3
0 30
5 le 2
5 36 5
8 19 16 56 32 51 54
7

F
e
-
p
c
 t

 .
" 
s 2
.
0
0

3
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

5
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

3
.
0
0

3
.
0
0

2
.
0
0

3
.
0
0

2
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

2
.
0
0

1
.
5
0

3
.
0
0

1 
.0

0
2
.
0
0

1 
.0
0

2
.
0
0

3
.
0
0

2
.
0
0

2
.
0
0

f1
g-

pc
t 

.
s

.7
0

1 
.5

0
1 
.0

0
1 
.0

0
1 
.0
0

1 
.0

0
1 
.5
0

1 
.5
0

1 
.0

0
.7
0

.7
0

1 
.5
0

1 
.
D
O

1 
.0

0
1 
.0

0

1 
.0

0
1 
.0

0
1 
.5

0
.7

0
1 
.0

0

1 
.0

0
2
.
0
0

1 
.0

0
.5
U

1 
.0

0

.7
0

1 
.
0
0

1 
.
5
0

1 
.0
0

.7
0

C
a
-
p
c
 t

 .
s

.1
0

.
5
0

.
5
0

.
3
0

.
5
0

.
5
0

.
5
0

.2
0

.
2
0

.
1
0

.1
 5

.
3
0

.
2
0

.
5
0

.
3
0

.
3
0

.
1
0

.
3
0

.
2
0

.1
5

.
1
0

1 
.
0
0

1 
.
C
O

.
2
0

3
.
0
0

. 
70

.
7
0

.5
0

.
5
0

.
5
0

T 
i
-
p
c
 t
.

s .
1
5
0

.
2
0
U

.
2
0
0

.
2
0
0

.
2
0
0

.
1
5
0

. 
3
0
0

.
2
0
0

.
2
0
0

.
2
0
0

.
2
0
0

.
2
0
0

.
2
0
0

.
2
0
0

.
1
5
0

.
2
0
0

.
2
0
0

.
2
0
0

. 
1
5
0

.1
i5
0

. 
15

0
.
0
5
0

.
2
0
0

.
1
0
0

.
2
0
0

. 
2
0
0

.
1
0
0

.
2
0
0

.
1
5
0

.
1
5
0

M
n
-
p
p
m

s

7
0
0

2
*
0
0
0

7
0
0

50
0

50
0

50
0

1
*
0
0
0

1
*
0
0
0

1
*
0
0
0

5
0
0

5
0
0

7
0
0

7
0
0

3
0
0

70
0

3
0
0

1
*
0
0
0

2
*
0
0
0

7
0
0

30
0

2
0
0

50
0

7
0
0

2
0
0

1
*
0
0
0

3
0
0

7
0
0

7
0
0

5
0
0

7
0
0

A 
g
-
p
p
m
 

s

N N N N N N N N N 
<
.
5 .5 N

5
0
.
0

A
s
-p

p
m

 
A

u
-p

p
m

 
s 

s

N
 N N N N N N N N N N N N N N N N N N N N
 

2
0

0 N N N N
 

N N N N

N N N N N N
 

N N N N N
 N N N N Nl N N N Nl N N N N N N N N N N

B
-
p
p
m

s

30 30 50 2
0 1 
5

50 20 50 10 50 10 70 7
0 50 30 50 50 70 2
0

50 30
<
1
0 2
0 1 
5

0
0 10 10 50 1 
5

10



T
a
b
l
e
 
II

I.
 

C
h
e
m
i
c
a
l
 
d
a
t
a
 
fo

r 
r
o
c
k
 
s
a
m
p
l
e
s
/
 
C
h
u
g
a
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A 
l
a
s
k
a
-
-
c
o
n
t
i
n
u
e
a

S 
a 

ra 
p 

i. 
e

8
2

:J
b

C
u

o
A

8
2
N

S
O

U
8
A

8
2

U
3

0
U

9
A

<
J2

N
S

0
1

U
A

8
2
tJ

S
0
1
1
A

6
2

N
S

G
2

o
A

S
2

N
S

U
2

7
B

8
2
N

S
0
4
7
A

d
2

N
S

G
<

»
o

A
8

2
N

S
Q

5
5

A

3
2
N

S
0
5
6
B

 
8

2
N

S
0

5
7

A
3
2
N

S
J
5
8
A

8
2

N
S

0
5

9
3

8
2

^
0

7
0

4

8
2
N

S
0
7
7
A

 
3

2
N

S
D

8
3

A
8 

2 
N 

S 
G 

os 
3 

b
8

2
rJ

S
G

9
U

A
8
2
N

S
0
9
5
A

S
2
N

S
G

9
3
A

8
2

N
S

1
 0

6
A

8
2
N

 S
1 

0
9

A
8

2
N

S
1

 1
6

A
3

2
N

S
1

 3
9

A

8
2
I4

S
U

O
A

>J 
2 

N 
S 
U

 7
 A

8
2

N
S

1
 4

3
A

8
2

N
S

1
 5

0
A

8
2

N
S

1
6

J
A

d
a
-p

p
.n

S

15
0

7
0
0

1 
,0

0
0

5
0

0
5
JG

3
0
0

7
0
0

7
0
0

3
0
G

3
0
0

1
0

0
 

7
0
0

5
0

0
5G

O
2

0
0

5
0
0
 

3
0

0
1 

,0
0

0
3G

O
2

0
0

2
0
0

1
0

0
5
0
0

1 
,0

0
0

5
0

0

7
0
0

7
0

0
1 
,0

0
0

5
0

0
5

0
0

ti
e

 -
p

p
m

s

1
.0

2
.0

1 
.5

1
.5

1 
.5

1
.5

1
.0

1
.5

<1
 .

0
1

.5

<
1 

.0
 

1
.5

1
.5

1
.5

1 
.0

1 
.0

 
1

.0
1
.5

<1
 .

 0
0
.0

<1
 .

 J
1
.0

1 
.G

1
.0

1
.0

1
.0

1
.0

2
.0

1
.5

1 
.0

b 
i
-
p
p
m

C 
d
-
p
p
m

s

N N N U N I. N N N N N N N U N N N U U N N N N U N N N N N N

Co
- 
p
p
m

s

10 20 1 
5

15 10 10
"

15 10 15 10 20
N

20 15 20 15 10 30 10 15 10 20 20
5

15 10 10 15 10 10

C 
r
-
p
p
m
 

s

30 50 50 50 30 30 70 70 50 50 3
0 70 50 70 30 50 50 20 30 30 50

2
0
0 50 15 70 50 30 50 30 50

C 
u
-
p
p
m
 

s

20 50 50 20 15 15 30 20 20 10 15 20 30 15 30 20 70
1
5
0 50

5
0
0 50
5

50 10 15

5
10 30 10 15

L
a-

 p
pm

S

N N N
<

20
N N N N N N N N N N N N N 50 N N N N N 70 50 50 N N N N

M
o-

pp
m

s

N N N N N N
<

5 N N N N N N N N

10
N N N N N N N N N N N N N N

N
b-

pp
ni

s

N N N N N U N N N N N N N N N N N N N N N N N
<

20
<

20

<
20

N N N >\

N 
i
-
p
p
m
 

s

20 50 3
0 50 30 20 2
0

20 2
0 30 2
0 10 50 50 30 3
0

3
0

1
0
0 20 3
0

30
1
0
0

3
0 5

1 
5

10 20 30 2
0

30



T
d
D

le
 
I
I
I
.
 

C
n

e
m

ic
a

l 
d
d
ta

 
fo

r 
ro

c
k
 

s
a
m

p
le

s
/ 

C
h
u
g
a
c
h
 

N
a

ti
o

n
a

l 
F

o
re

s
t/

 
A 

I 
a
s
k
a
--

c
o
n
ti
n
u
e
d

S 
a 

,n 
p 

I 
e

8
2

N
S

O
G

8
A

 
8

2
N

S
O

J9
A

 
8
2
N

S
G

1
U

A
 

8
2

 N
 S

O
U

 A

8
2
N

S
0
2
o
A

 
8

2
N

S
0

2
7

6
 

8
2
N

S
O

W
A

 
82

 i
JS

G
A

dA
 

8
2
 N

 5
0
5
 5

 A

3
2

N
S

G
5

6
d

 
8
2
N

S
0
5
7
A

 
8
2
N

S
0
3
5
A

 
8
2
N

S
0
5
9
fa

 
8
2
N

S
O

P
6
A

8
2
,'4

S
G

d
3
A

 
3

2
N

S
0

8
3

B
 

8
2
N

S
0
9
U

A
 

8 
2 

,'J 
$
0
9
 5

 A

S
2
N

S
0
9
3
A

 
8
2
N

S
1
U

6
A

 
8
2
N

3
1
0
9
A

 
8 

2 
N 

S 
1 

1 
8 

A 
8
2
N

S
1
 J

9
A

8
2
N

S
U

7
A

 
8
2
N

S
1
 <

.3
A

 
8
2
(4

3
1
 5

U
A

 
8
2
N

S
1
o
U

A

1
0 1 
5

10 10 1 
0

1 
5

2
0

1 
5 (4 N

1 
5 

0
0
 

0
0

 
0
0

0
0

 
2
0
 

7
0
 

1 
U 

2
0

20 1 
5

5
0 30 20 30 10 30 20 1
0

S
b
-p

p
m

 
s

N N N r; N N N
 

N N fj

S 
C

-p
p
m

 
s

10 15 2
0 15 10 1
0

2
0 1 
5

10 15 15 2
0 15 1
0 1
0

10 10 30 10 10

7
10 15

7
2
0

10 10 15 10 10

S
n

-p
p

 m
s

N
 

N
 N
 N
 N N N N

1
0

 N

S 
r-

p
p

m
 

s 0
0

0
2
0
0

2
0
0

3
0
0

3
0
0

2
0

0
3
0
0

1 
5
0

1
0

0
1

0
0

1
5

0
2

0
0

1
0

0
3
0
0

2
0
0

3
0
0

2
0
0

1 
0
0

1
0

0
2

0
0

1
5

0
 

S
C

O
 

2
0

0
 

2
0

0
 

3
0
0

3
0
0

3
0
0

3
0
0

3
0
0

2
0
0

V
-p

p
m

 
s

1
0
0

1
5
0

1
5
0

1
0

0 7
0

1
0

0
1
5
0

1 
50

1
0

0
1
0
0

1
0
0

1
5
0

1
0
0 70

1
0
0

1
0

0
1

5
0 7
0

1
0
0

1
0

0

7
0

5
0

1
5
0 15 7
0 50

1
0
0

1
5

0
1
0
0

1
0
0

W
-
p
p
m

s

N N N N N N N N N N N N N N N N N N 
 

N N N N N N N N N N N N

Y
-
p
p
m

S

15 20 20 20 15 20 30 20 20 15 15 20 20 20 15 20 20 50 15 15
-

10 N
2
0

3
0

3
0

2
0 15 20 15 15

Z
n
-p

p
m

 
s

Z
r-

p
p
m

 
s

N N N N N N N N N N N N N N N N N
2
0
0

<
2
0
0

<
2
0
0 N N N N N N N

<
2
0
0 N N

70
 

50 70 50 50

1
0
0
 

5
0 50 50 70 50
 

50 50 7
0 50 70 70 70 30 50 50
 

2
0 50

1
0
0

1
0
0

1
0
0
 

5
0

70 50 70

T
h

-p
p

m
 

S

N N N N N N N N N N N N N N N N N N
 

N
 N N
 

N N N
 

N N N N N N



T
a
b
l
e
 
II
I.
 

C
h
e
m
i
c
a
l
 
d
a
t
d
 
fo

r 
ro
ct
*.
 
s
a
m
o
l
e
s
/
 
C
h
u
g
d
c
h
 
N
a
t
i
o
n
a
l
 
F
o
r
e
s
t
/
 
A
l
a
s
k
a
 
c
o
n
t
i
n
u
e
d

CO

b 
d 

m
p 

I 
e

3
2

N
S

C
C

6
A

 

8
2

N
S

U
U

V
A

 

8 
2 

N 
S 

0 
1 

1 
A

C 
u

- 
p
p
 ri

i
d

d

P
b
-p

p
m

 
a

a

8
2

N
S

0
4

7
A

 
8

2
N

S
C

K
8

A

8
2
N

S
0
5
6
B

 
8

2
N

S
0

5
7

A
 

8
2
N

S
0
5
d
A

 
8

2
N

S
O

b
9

B
 

8
2

U
S

G
7

6
A

82
fJ

i>
U

77
A

8
2

r,
:>

u
9

5
A

8
2

N
S

1
0

6
A

 
8
2
N

S
1
 U

9A
 

8
2
N

S
1
 1

8
A

Z 
n
- 

p
p
m

 
a
a

7
0

1 
2

0
1
2
0

1 
0

0
45 75

1 
2
0

1
2
0

1 
00 70 85 70

1 
2
0 55 50 7
0

9
5

2
0
0

1 
2
0

2
3
0 70 30 85 9
0

6
5

S
b
-p

p
m

 
a

d

N N N N
 

N N N
 N N N N
 N N N N

3
.0 N

A
s
-p

p
m

 
C 

m
E

O
U

IV
 

U
A

u
-p

p
m

 
a

a

2
.0

3
.0

8
.0

 
4

.0 N N

A 
s
-p

p
ra

 
a
a

1
0
 

<
5
 

<
5

1
,0

0
0

1
0

0 <5
N N 5

25 2
0

1
5

2
5

1
5

1
0 2
0

1
5 35 1
0

1
0

1
0

U
O 1U

C
d

-p
p

m
 

a
a

.1
 

.1
 

.1 N .1 .1 N N N N N N N N N N 
1

.0 .1 N N .3 .3

a 
2 

N 
S 

1 
A 

0 
A 

8
2
N

S
U

7
A

 
8

2
N

S
1

 A
6
A

 
8
2
N

S
1
 b

U
A

 
3
2
N

S
1
 6

0
A

8
5

6
0

1 
1
0

4
0

7
0

N
30

 5 N

.2
 

.1
 

.1
 

.2


